Precision 
Production  to 
Military 
Requirements 


Thr  nianufarturr  of  transformers  and  assoriatrd  devires  for  military  requirements 

has  been  one  of  the  specialties  of  United  Tranaformer  for  the  past  fifteen  years.  Thousands 

of  military  designs  are  in  present  production  and  a  few  examples  are  illustrated  above. 

In  this  photograph  you  will  find  transformers,  reactors,  filters,  high  Q  roils,  and  magnetic 
amplifiers.  Types  illustrated  include  units  to  MlL-T-27,  JAN-T-27,  and  .\NE-19. 

If  you  have  a  tough  problem  in  an  Hermetic  or  Fosterized  unit,  UTU  is  your 
logical  production  source. 
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TESTING  40  MEGAWATT  HYDKOGEN  THYkATRON— Designed  for  pulsing  radar  nwgnetrons.  a  VC  1257  hydrogen 
thyratron  undergoes  tests  at  Chatham  Electronics,  Newark,  N.  1.  Stem  contains  hydrogen  generator  and  hot  filament 
arrangement  to  maintain  gas  pressure  (see  p  158) . COVER 


FIGURES  OF  THE  MONTH . 

Includes  Electronics  Output  Index,  a  business  barometer  for  management 

INDUSTRY  REPORT . . 

Top-level  news,  trends  and  morket  interpretations 

ELECTRONIC  ADDRESSING  AIDS  PUBLISHERS,  by  John  M.  Carroll .  . 

High-speed  pr.nters  rush  publications  to  readers 

CAVITY  TUNER  FOR  UHF  TELEVISION,  by  Henry  Fogel  and  Seymour  Napolin . 

Plungers  in  dielectric  sleeves  tune  covities  over  wide  range 

NOISE  IN  TRANSISTOR  AMPLIFIERS,  by  Edward  Keoniion  and  Johannes  S.  Schaffner . 

How  to  take  transistor  noise  into  consideration  when  designing  amplifiers 

FREQUENCY  CHANGER  FOR  RESISTANCE  WELDING,  by  M.  E.  Bivens . 

Converaion  of  three-phase  60-cps  power  to  single  phose  improves  power  factor  and  reduces  kvs  demand 

INTERMITTENT.FEED  COMPUTER  TAPE  READER,  by  B.  G.  Welby  . 

Photoelectric  input  for  digital  computers  reads  teleprinter  5-hole  tape  at  speeds  up  to  200  characters  per  second 

ULTRASONIC  RECORDER  GAGES  TORPEDO  DEPTH,  by  C.  E.  Goodell . 

Ultrasonic  beeps  reflected  at  surface  measure  torpedo's  running  depth 


OSCILLOSCOPE  TRACER  PLOTS  TRANSISTOR  CURVES,  by  J.  Kurshan,  R.  D.  Lohmon  ond  G.  B.  Heriog. 
Transistor  electrode  and  transfer  characteristics  displayed  on  ctt  face  provide  circuit  design  data 

FREQUENCY  DISCRIMINATOR  FOR  NARROW-BAND  F-M,  by  E.  C.  Millar . 

Modified  Foster-Seeley  circuit  gives  increased  output 

NEW  DEVELOPMENTS  IN  TRAVELING- WAVE  TUBES,  by  W.  J.  Dodds.  R.  W.  Peter  and  S.  F.  Koitel. . . 
Potential  for  improved  devices  it  particularly  important  in  microwave  communications  systems 

PASSIVE  REPEATER  BENDS  MICROWAVE  BEAM,  by  Henry  Magnutki  and  Theodore  K.  Koch . 

Signals  automatically  reflected  from  remote  spot  without  power  or  signol  wires 

MULTIPLIER  PHOTOTUBE  SIGNAL  CONVERTER,  by  Douglas  A.  Kohl . 

Equipment  gives  wide-bond  conversion  of  intensity-modulated  light  to  alternating  voltage 

GUNSHOT  GENERATOR  FOR  TELEVISION  STUDIOS,  by  J.  L.  Hathaway  and  R.  E.  Lafferty . 

Automatically  reinforces  weak  shots  or  self-generates  entire  sound  for  revolver,  machine-gun  and  cannon  fire 

GATED  DECADE  COUNTER  REQUIRES  NO  FEEDBACK,  by  E.  L.  Kemp . 

Improved  counting  circuit  introduced  in  nuclear  scalar  used  at  Los  Alamos 

VACUUM-TUBE  T-PAD  LOGARITHMIC  ATTENUATOR,  by  E.  C.  Miller . 

Circuit  used  to  provide  high  percentage  of  modulation  in  communications  transmitter 

GRAPHICAL  SOLUTION  OF  SKY-WAVE  PROBLEMS  (Reference  Sheet),  by  R.  A.  Helliwell . 

Chart  simplifies  antenna  calculations  and  speeds  design 
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CESO/VA 


UNIVIRSAL  NO.  103  HI-SRIID  COIL  WINDER  specifically  designed  for  spool-wound 
coils.  Has  these  desirable  characteristics:  instant  starting  over-end  tension  . . .  will 
accommodate  wire  size  from  No.  24  to  No.  42  (B&S)  .  .  .  can  wind  two  coils  per 
head  simultaneously  .  .  .  winds  up  to  4700  rpm,  but  can  be  operated  at  650  rpm 
when  recuired. 


in  Call  Winding  with  this  fast  machine 


This  is  the  coil  winder  that  does  it  fast  and  does  it  right. 

It  increases  the  operator  output  of  spool-wound  coils 
particularly  those  having  a  high  number  of  wire  turns.  It  is 
well  suited  for  winding  timing  motor  coils,  telephone  relays, 
small  motor  fields  and  other  coils  not  requiring  insulation 
between  layers. 

Wherever  it  has  been  put  to  work  the  result  has  been  greater 


operator  and  machine  efficiency.  The  operator  can  supervise 
several  heads  simultaneously.  Winding  and  handling  time  can 
be  synchronized  so  that  there  is  no  unproductive  waiting  time. 

onaiLS  YOURS  for  the  asking.  You’ll  want  to  know  more 
about  the  Universal  No.  102  Coil  Winder  because  ever3rthing 
you  learn  will  lead  to  greater  winding  efficiency.  Your  copy 
of  Bulletin  102-H  will  go  in  the  mail  the  day  we  get  your 
request. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605/  Providence  1/  R.  I. 

Chicago  offlco  and  Domonstration  Room,  9  So.  Clinton  St./  Chicago  6/  III. 
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FIGURES  OF  THE  MONTH 


RECEIVER 

PRODUCTION 

Year 

Ago 

Previous 

Month 

Latest 

Month 

(Source:  RTMA) 

Nov.  '51 

Oct '52 

Nov.  '52 

Television  sets . 

415,332 

724,117 

780,486-p 

Home  sets . 

477,734 

314,459 

389,853-p 

Clock  Radios . 

— 

180,841 

185,639-p 

Portabie  sets . 

64,111 

113,552 

153,503-p 

Auto  sets  . 

206,069 

163,494 

195,200-p 

RECEIVER  SALES 

(Source:  RTMA) 

Television  sets,  units. .  — 

Radio  sets  (except  auto)  — 

RECEIVING  TUBE  SALES 


(Source:  RTMA) 

Nov.  '51 

Oct  '52 

Nov.  '52 

Receiv.  tubes,  total  units 

32,710,369 

41,880,318 

36,942,664 

Receiving  tubes,  new  sets 

20,405,712 

29,132,068 

25,898,849 

Rec.  tubes,  replacement 

8,539,275 

8,791,404 

8,568,037 

Receiving  tubes,  gov't. 

1,371,886 

3,105,005 

1,712,080 

Receiving  tubes,  export 

2,393,496 

851,841 

763,698 

Picture  tubes,  to  mfrs. . 

460,566 

862,431 

754,060 

BROADCAST 

STATIONS 

(Source:  FCC) 

Dec.  '51 

Nov.  '52 

Dec.  '52 

TV  Stations  on  Air. . . . 

108 

116 

129 

TV  Stns  CPs— not  on  air 

0 

114 

144 

TV  Stns-Appiications 

475 

836 

812 

AM  Stations  on  Air  . . 

2,331 

2,374 

2,391 

AM  Stns  CPs-not  on  air 

77 

139 

133 

AM  Stns-Applications . 

304 

250 

251 

FM  Stations  on  Air. . . 

637 

626 

616 

FM  Stns  CPs-not  on  air 

13 

14 

14 

FM  Stns— Appiications. 

8 

9 

12 

COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC) 

Nov.  '51 

Oct  '52 

Nov.  '52 

Aeronautical  . 

31,415 

33,630 

34,187 

Marine  . 

33,700 

37,914 

38,166 

Police,  fire,  etc . 

9,969 

11,772 

11,956 

Industrial  . 

11,233 

15,090 

15,347 

Land  Transportation  . . 

5,362 

5,346 

5,427 

Amateur  . 

99,292 

116,102 

117,069 

Citizens  Radio . 

674 

1,788 

1,803 

Disaster  . 

28 

80 

87 

Experimental . 

452 

519 

503 

Common  carrier . 

835 

1,032 

1,020 

p— provisional;  r- 

Year 

Previous 

Latest 

Ago 

Month 

Month 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.)  Dec. '51 

Nov.  '52 

Dec.  '52 

Sets  in  Use— total .... 

15,176,200 

19,751,200 

20,439,400 

Sets  in  Use-netw'k  conn. 

14,363,700 

19,720,900 

20,408,500 

Sets  in  Use-New  York . 

2,720,000 

3,180,000 

3,230,000 

Sets  in  Use-Los  Angeles 

1,065,000 

1,270,000 

1,320,000 

Sets  in  Use-Chicago . . 

1,060,000 

1,290,000 

1,325,000 

NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 

Nov.  '51 

Oct  '52 

Nov.  '52 

AM/FM-ABC  . 

$3,220,760 

$2,887,571 

$2,612,761 

AM/FM-CBS . 

$5,257,454 

$5,817,930 

$5,419,533 

AM/FM-MBS  . 

$1,583,291 

$2,304,804 

$2,172,485 

AM/FM-NBC  . 

$4,315,646 

$4,230,576 

$4,073,971 

TV-ABC  . 

$1,911,243 

$1,453,811 

$1,368,552 

TV-CBS . 

$4,605,506 

$6,754,231 

$6,525,176 

TV-DuMont  . 

$847,373 

$995,376 

$1,026,566 

TV-NBC  . 

$6,535,907 

$7,805,668 

$7,957,417 

EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  Oct  '51 

Sept  '52 

Oct.  '52 

Prod,  workers,  electronic 

257,500 

297,100-r 

307,100-p 

Av.  wkly.  earnings,  elect. 

$63.87 

$66.90-r 

$67.80-p 

Av.  wkly.  earnings,  radio 

$60.41 

$63.24-r 

$63.45-p 

Av.  weekly  hours,  elect. 

41.5 

41.5 

41.8-p 

Av.  weekly  hours,  radio 

40.9 

41.2 

41.2-p 

STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  Dec.  '51 

Nov.  '52 

Dec.  '52 

Radio-TV  &  Electronics 

265.6 

321.9 

322.7 

Radio  Broadcasters  . . . 

252.6 

300.3 

304.4 

INDUSTRIAL 
EQUIPMENT  ORDERS 

(Source:  NEMA) 

Dielectric  Heating  .... 
Induction  Heating  ....  ) 

Weiding  Controi .  ) 

Other  Eiectronic  Control 


Quarterly  Figures 

Previous 

Quarter 


;  INDUSTRIAL  TUBE  SALES 

1  (Source:  NEMA)  3rd 

)  Vacuum  (non-receiving)  $8,420,1 

)  Gas  or  vapor .  $2,620,( 

1  Phototubes  .  $270,( 

)  Magnetrons  and  velocity 

)  modulation  tubes  . .  $3,740,1 

-revised;  e-estimated 


3rd  '51 

2nd'52 

3rd  '52 

$210,000 

$510,000 

$320,000 

$4,060,000 

$2,410,000 

$1,760,000 

$1,280,000 

$1,480,000 

$1,810,000 

$720,000 

$1,020,000 

$920,000 

SALES 

3rd  '51 

2nd  '52 

3rd  '52 

$8,420,000 

$12,110,000 

$10,580,000 

$2,620,000 

$3,150,000 

$2,950,000 

$270,000 

$480,000 

$570,000 

$3,740,000 

$9,830,000 

$8,500,000 
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TV  Manufacturers  Get  Set  For  1953 


New  models  are  introduced  os 
companies  forecast  banner 
sales  for  this  year 

Christmas  rush  for  tv  sets  was 
hardly  over  before  the  television 
receiver  industry  betran  introduc¬ 
ing  new  tv  sets  for  1953  and  pre¬ 
dicting  top  sales  for  the  new  year. 
Nearly  every  set  manufacturer  in¬ 
troduced  new  tv  models  during 
January.  Many  of  them  displayed 
complete  new  lines  of  as  many  as 
30  sets.  Radios  were  also  in  the 
limelight  as  industry  leaders  pre¬ 
dicted  that  nearly  8  million  would 
be  sold  this  year. 

►  One  Line — Many  tv  receiver 
manufacturers  endorse  the  idea 
of  one  line  a  year  and  carried 
1952  sets  into  1953.  Manufacturers 
such  as  Admiral,  DuMont  and  GE 
added  only  a  few  new  models  to 


their  1952  receivers  at  January 
showings.  Some  manufacturers 
brought  out  complete  new  lines 
however.  They  feel  that  it  will  be 
some  time  before  the  industry  as 
a  whole  is  able  to  give  the  one- 
line-a-year  policy  a  real  try.  They 
believe  that  too  many  new  develop¬ 
ments  are  still  in  the  making,  that 
these  could  not  be  held  back  even 
if  sales  were  at  a  peak. 

►  New  Sets — Actually,  new  mer¬ 
chandise  introduced  last  month 
was  not  far  different  from  1952 
receivers.  Prices  were  pretty  much 
in  line  with  last  year’s.  Some  were 
a  little  higher  and  some  lower. 
More  21-inch  and  27-inch  sets  were 
displayed  and  fewer  high-priced 
radio-tv-phonograph  combinations 
were  in  the  lines.  Provisions  for 
uhf  were  stressed  and  new  uhf 
tuners  and  converters  were  intro¬ 
duced.  Most  major  tv  manufac¬ 


History  of  television  in  United  States  is  portrayed  dramatically  by  these  curves, 
showing  how  averoge  list  price  of  cheapest  table  rrxxiel  television  receiver  (with 
eoch  picture  tube  size)  voried  during  growing  years  of  new  industry.  As  prices 
tobogganed,  smaller-size  screens  were  dropped  one  by  one 


turers  incorporated  built-in  uhf- 
vhf  antennas  in  their  sets. 

►  Predictions — With  1953  mer¬ 
chandise  ready  to  roll,  leading 
manufacturers  looked  at  the  year 
ahead  and  came  up  with  a  highly 
optimistic  picture.  They  saw  from 
75  to  200  new  tv  stations  coming 
on  the  air  in  1953,  bringing  tv  en¬ 
tertainment  to  5  million  more  fami¬ 
lies  and  tv  sales  of  at  least  1.5 
million  sets  in  these  new  markets 
alone. 

Gains  were  also  predicted  for 
replacement  and  second-set  sales. 
It  was  estimated  that  nearly  half 
of  the  sets  now  in  use  have  screens 
smaller  than  16  inches  in  size  and 
that  more  than  4  million  sets  are 
at  least  3  years  old.  Total  pro¬ 
duction  of  at  least  6  million  re¬ 
ceivers  was  expected  by  most  man¬ 
ufacturers.  Many  predicted  that 
the  tv  industry  would  reach  a  go¬ 
ing  rate  of  $6  billion  in  1953. 

Transistors  Replace 
Hearing  Aid  Tubes 

Users  pay  extra  for  units  but 
save  on  a  much  lower  annual 
battery  cost 

An^nouncements  of  transistorized 
hearing  aids  have  been  coming  in 
thick  and  fast  in  the  past  few 
weeks.  This  comes  as  no  surprise, 
because  of  the  transistor’s  inher¬ 
ent  high  efficiency  and  ability  to 
operate  at  low  voltages. 

First  to  show  a  working  model 
was  Sonotone,  with  a  3-oz.  unit 
using  two  subsubminiature  tubes 
and  a  junction-transistor  output 
stage.  Tubes  are  used  in  the  input 
and  driver  stages  because  of  their 
low  noise  characteristics.  With 
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this  design  a  B  battery  is  still  re¬ 
quired,  but  B-battery  drain  has 
been  cut  more  than  80  percent  by 
the  transistorized  output  circuit. 

Other  hearing  aid  manufac¬ 
turers,  some  of  whom  areoldtimers 
in  the  business,  and  some  of  whom 
are  new,  are  coming  up  with  all¬ 
transistor  amplifiers  completely 
eliminating  the  need  for  a  B  bat¬ 
tery.  Maico  has  a  three-transistor 
unit  “on  the  market”,  and  Acousti- 
con  has  one  ready  to  go.  Most 
popular  transistor  appears  to  be 
Raytheon’s  CK718,  which  is  simi¬ 
lar  to  their  mass-produced  CK721. 

►  Market — A  vivid  picture  of  the 
potential  market  for  hearing  aids 


Trends  include  farming  out 
routine  engineering  work,  de¬ 
ferring  retirements 

To  EASE  the  strain  on  their  engi¬ 
neering  staffs,  55  percent  of  the 
electronic  manufacturing  firms  re¬ 
sponding  to  a  recent  survey  are 
farming  out  some  of  their  work  to 
engineering  consulting  firms;  31 
percent  of  these  companies  use 
drafting  contract  firms,  26  percent 
use  research  organizations,  20  per¬ 
cent  use  retired  engineers  and 
9.8  percent  use  non-citizen  engi¬ 
neers. 

►  Consultants — The  job-shop  type 
of  engineering  consultant  firm  per¬ 
forms  the  complete  engineering 
job  of  translating  a  manufac¬ 
turer’s  idea  or  rough  de^ign  into 
a  finished  package  ready  for  the 
production  line.  In  contrast,  the 
service-type  of  consulting  firm 
sells  man-hours  of  engineers  who 
work  closely  with  the  manufac¬ 
turer’s  engineers.  The  chief  draw¬ 
backs  noted  here  are  that  premium 
rates  are  sometimes  charged  for 
scarce  engineering  talent,  and  the 
outside  consultants  “take  too  much 
of  our  own  engineers’  time”. 

►  Retired  Engineers — Where  re¬ 
tirements  are  being  deferred  to 


was  painted  by  Sonotone  president 
Irving  Schachtel,  who  said  “Today 
in  America,  15  million  people  have 
hearing  deficiencies,  and  3  to  5 
million  need  some  sort  of  hearing 
aid  to  get  along  in  the  social  and 
business  worlds.  Of  these,  only 
one  million  are  now  using  hearing 
aids.” 

Prices  for  transistorized  hear¬ 
ing  aids  range  anywhere  from  $75 
to  $250  and  more.  At  the  higher 
price  this  figures  to  be  around  $75 
an  ounce. 

This  evaluation  makes  transistor 
hearing  aids  considerably  more 
valuable  than  their  equivalent 
weight  in  just  about  anything  we 
can  think  of. 


keep  engineers  on  the  job  longer, 
a  less  strenuous  work  schedule  is 
usually  provided.  Engineers  eli¬ 
gible  for  retirement  may  thus  come 
in  four  days  a  week  the  first  year, 
three  days  a  week  the  next  year, 
two  days  a  week  the  next,  and  then 
on  a  limited  one-day  or  several- 
hour  schedule  or  purely  on  a  con¬ 
sulting  basis.  Use  of  retired  en¬ 
gineers  depends  greatly  on  the 
individual’s  ability,  physical  and 
mental  condition. 

Relaxation  of  hiring  standards 
is  helping,  too.  Of  the  firms  re¬ 
porting,  26  percent  have  relaxed 
age  standards,  28  percent  educa¬ 
tional  requirements,  39  percent 
requirements  in  experience  and  19 
percent  have  relaxed  standards  on 
physical  condition. 

►  Part-Time  Profs — To  a  lesser  ex¬ 
tent,  college  engineering  profes¬ 
sors  and  instructors  are  being 
used  for  part-time  jobs  and  coun¬ 
seling  work.  This  has  the  long¬ 
term  advantage  of  providing  the 
additional  pay  incentive  needed 
to  encourage  graduates  to  enter 
teaching.  For  the  academic  year, 
the  average  salary  for  an  instruc¬ 
tor  is  only  $3,151  and  for  pro¬ 
fessors  $5,980.  Starting  salaries 
in  the  teaching  professions  aver¬ 
age  about  $250  a  month,  which 


1930  1948  1949  1950  1951  1952  '953 


Survey  of  176  industrial  concerns  by 
Northwestern  University  shows  the 
steady  rise  in  salaries  for  engineers 
just  out  of  college.  Of  the  companies, 

69  thought  salaries  were  too  high,  97 
thought  they  were  in  line,  10  didn't 
answer. 

is  well  below  that  offered  by  pri¬ 
vate  industry. 

►  Source  of  Figures — How  to  Im¬ 
prove  The  Utilization  Of  Engineer¬ 
ing  Manpower,  a  56-page  report 
prepared  by  the  National  Society 
of  Professional  Engineers,  1121 
15th  Street  N.  W.,  Washington  5, 
D.  C.  and  available  from  the  soci¬ 
ety  at  $2  a  copy. 

Army  And  Navy  Call 
For  Increased  Output 

Ar.my  and  Navy  procurement 
officials  are  urging  electronic  con¬ 
tractors  to  step  up  production  be¬ 
cause  fiscal  year  1951  funds,  made 
available  in  July,  1950,  will  ex¬ 
pire  June  30,  1953. 

A  large  percentage  of  electron¬ 
ics  equipment  for  Army  and 
Navy  is  bought  with  so-called  “one 
year  appropriations”  that  allow 
one  year  to  obligate  the  money 
and  two  years  to  spend  it  for 
items  delivered. 

Of  the  total  funds  available 
for  electronics,  only  about  one 
third  has  been  spent  to  date.  Air 
Force  officials  claim  that  this  is  a 
good  record  considering  that  the 
lead  time  has  been  approximately 
24  months,  is  now  about  20. 

Deliveries  of  Air  Force  elec¬ 
tronic  equipment  since  Korea  have 
multiplied  about  ten  times,  as 
compared  to  over-all  military  elec- 

(Continued  on  page  I) 
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SylviuUa  Rocket  Tube  Type  2C37 
$upplie$  450  Mwc  at  3300  Me. 

Because  of  their  high  power 
throughout  the  UHF  spectrum, 
Sylvania  rocket  tubes  are  espeeially 
recommended  for  service  as  pulsed 
oscillators,  cw  oscillators,  rf 
amplifiers  and  fretpiency  multi* 
pliers . . .  this  is  one  more  reason 
why  it  will  pay  yon  to 
specify  SYLVANIA.  ^ 

Compare  Sylvania  Rodeet  Tube's  Performance 


Typical  UHF  Triode  Performance 

Power  Vs  Frequency  (for  Sylyania  Rockot  Tube  Type  2C37) 


[tVAwu 


riEOUfNCY  (MICACYCIES) 


Syivanie  Electric  Prodoett  Inc. 

Dept.  3E-1002. 1740  Broedwey,  N.  Y.  19.  N.  Y. 

Pliant  (end  me  latost  data  shafts  concerning  Sylvania 
Rockat  Tubas 


ELECTRONIC  DCVICESi  RADIO  TUBES;  TELEVISION  PICTURE  TUBES;  CUCTRONIC  TEST 
EQUIPMENT;  aUORESCENT  TUBES,  FIXTURES,  SION  TUBIN8,  WIRING  DEVICES;  LIGHT 
BULBS;  PNOTOUMPS;  TELEVISION  SETS 


Wont  more  information?  Utc  post  cord  on  loit  pogo. 
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ironies  which  have  multiplied  ap¬ 
proximately  8  times.  No  dip  or 
stretch  out  is  anticipated  in  elec¬ 
tronic  items  for  the  next  two 
years. 


Device  for  magnetic  tape  re¬ 
cording  of  video  signals  is 
readied  for  production 

Bing  Crosby  money  has  helped 
develop  the  machines  used  for  all 
types  of  commercial  sound  rec¬ 
ording  work. 

Not  content  with  being  able  to 
hear  himself  sing,  Crosby  appar¬ 
ently  wants  to  see  himself  act 
on  television.  The  only  mirror 
presently  available  is  the  kinere- 
cording,  in  effect  a  special  motion 
picture  made  from  the  images  on 
a  picture  tube. 

►  Cutting  Out  Steps — Engineers 
have  long  dreamed  of  putting 
video  signals  on  magnetic  tape  to 
be  played  back  through  the  equi¬ 
valent  of  a  television  receiver 
rather  than  a  movib  projector. 
The  same  tapes,  played  into  a 


If  contractors  do  not  get  pay¬ 
ments  from  the  U.  S.  before  June 
30,  there  is  likely  to  be  considerable 
delay  in  getting  settlements.  Money 
not  expended  returns  to  treasury. 


television  transmitter,  would  elim¬ 
inate  the  camera  and  film  projec¬ 
tor  for  recorded  shows. 

Until  recently,  it  has  been  pos¬ 
sible  to  record  frequencies  only 
up  to  the  limit  of  normal  human 
hearing  (around  15,000  cycles). 
This  requires  a  tape  speed  of  15 
inches  a  second.  To  record  tele¬ 
vision  signals  with  a  frequency 
range  up  to  about  4,000,000  cycles, 
Crosby’s  engineer  John  T.  Mullin 
had  to  speed  his  tape  up  to  100 
inches  a  second. 

►  Splitting  the  Picture?  —  Al¬ 
though  technical  information  has 
been  frozen  for  the  next  six  or 
eight  months,  it  is  known  that  to¬ 
day’s  tape  pictures  are  inferior  to 
present  tv  programs  but  capable 
of  improvement.  Since  the  mag¬ 
netic  tape  used  is  an  inch  wide 
(sound  recorders  use  quarter-inch 


tape)  engineers  think  the  Crosby 
technique  is  to  split  up  the  picture 
frequencies  and  record  strips  of 
frequencies  separately  but  simul¬ 
taneously,  combining  them  in  the 
reproducing  equipment.  Half-inch 
tape  will  be  used  in  the  next 
prototype  model. 

Production  models  are  promised 
in  November  or  December  at 
about  $60,000. 


RTMA  Picks  Up  Ball 
On  TV  interference 

Manufacturers  set  up  task 
committees  for  receivers,  trans¬ 
mitters  and  coordination 

At  a  recent  meeting  in  New  York 
City,  W.  R.  G.  Baker,  director  of 
the  engineering  department  of  the 
Radio  and  Television  Manufac¬ 
turers  Association,  advised  tele¬ 
vision  receiver  makers  to  clean 
house  before  FCC  is  tempted  to 
step  into  control  of  their  product 
through  back-door  legislation. 

By  far  the  bulk  of  discussion 
centered  on  problems  of  receiver 
interference,  although  machinery 
was  also  set  up  to  deal  with  in¬ 
frequent  tran.smitter  spurious  sig¬ 
nals. 

►  Who  Hits  Whom — Degradation 
of  television  .service  by  radiation 
from  other  sets  in  the  neighbor¬ 
hood  is  serious  enough.  When  lo¬ 
cal  oscillator  signals  leak  out 
strong  enough  and  far  enough 
to  distort  VOR  airport  navigation 
(as  has  happened)  FCC  begins  to 
have  legal  grounds  for  requesting 
that  each  receiver  come  under  its 
jurisdiction. 

Although  RTMA  has  set  up  cer¬ 
tain  standards  that  should  im¬ 
prove  reception  and  limit  radia¬ 
tion,  these  are  presently  more 
often  honored  in  the  breach  than 
in  the  observance.  Among  them 
is  a  recommendation  for  an  inter¬ 
mediate  frequency  of  41.25  me 
(Electronics,  p  22,  Jan.  1953). 
But  some  manufacturers  have  had 

(Continued  on  po9«  10) 


Der  Single,  electronic  gadgets  (background),  magnetic  tape  recorder  and 
friend  represent  the  essentials  of  a  recorded  video  program.  Tape  cost  is 
estimated  at  $80  a  half  hour  as  against  $150  for  kinescope  film 
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important  advantages  in  radio  and  TV  pro¬ 
duction — fewer  parts  to  purchase,  inspect, 
handle,  and  stock;  fewer  soldering  opera¬ 
tions  and  quicker  assembly  with  minimal 
wiring  errors;  faster  and  easier  inspection; 
greater  compactness;  and  lighter  weight. 
And  usually  they  cost  less  than  the  individ¬ 
ual  capacitors  and  resistors  they  replace! 

BIJLPLATE  Printed  Circuits  are  a  logical 
outgrowth  of  Sprague-Herlec  BULPLATE 
Multiple  Ceramic  Capacitors,  first  to  use  the 
active  dielectric  as  a  supporting  medium  for 
printed  wiring.  The  printed  resistor  ele¬ 


ments  of  these  plates  have  proved  to  be 
highly  stable,  another  important  Sprague 
contribution. 

Thousands  of  BULPLATES  are  now  in 
use  in  radio,  television,  and  military  elec¬ 
tronics.  Are  you  overlooking  a  winning  bet 
for  your  production? 

And  remember — if  you  have  a  special  prob¬ 
lem  on  a  network  which  must  perform  a 
certain  circuit  function,  Sprague  will  design 
it  for  you. 

Write  today  for  Engineering  Bulletin  6)0 
to  Sprague  Electric  Company,  35  Marshall 
Street,  Nonh  Adams,  Mass. 
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to  ship  out  relatively  expensive 
wave  traps  because  of  interfer¬ 
ence  from  land  mobile  two-way 
radio  systems  operating:  near  this 
frequency. 

^Committee  Plans — Working  in 
cooperation  with’  the  Joint  Techni¬ 
cal  Advisory  Committee  (which 
includes  the  Institute  of  Radio 
Engineers)  RTMA  has  appointed 
a  committee  on  receivers  charged 
with  responsibility  for  limiting 
oscillator  radiation  and  establish¬ 
ing  target  dates.  Another  group 
will  perform  a  similar  function  in 
the  transmitter  field.  A  third  com¬ 
mittee  will  coordinate  the  work  of 
the  other  task  groups  and  keep 
them  in  touch  with  JTAC,  IRE 
and  FCC. 

One  practical  stumbling  block 
for  both  receiver  and  transmitter 
control  is  lack  of  inexpensive 
measurement  equipment,  particu¬ 
larly  for  the  new  uhf  channels. 

Small  Fields  Lighted 
By  Pilots  in  Flight 

Radio-controlled  field  lights 
are  turned  on  by  pilot  as  plane 
approaches  airport 

Pilots  who  are  forced  to  make 
emergency  landings  in  small  air¬ 
ports  at  night  do  so  at  extreme  risk 
because  most  small  fields  are  un¬ 
lighted  and  unattended  during 
hours  of  darkness. 

An  electronic  system  for  making 
these  fields  safe  for  night  use  is 
now  being  used  at  Kingman,  Ari¬ 
zona  in  connection  with  operation 
of  the  Bonanza  Airlines.  A  pilot 
may  turn  on  the  field  lights  by 
pressing  the  ‘talk’  button  of  his 
regular  vhf  transmitter  three 
times  at  half-second  intervals  from 
as  far  as  100  miles  from  the  field. 
Lights  are  turned  off  by  five  sim¬ 
ilarly-transmitted  signals. 

Bonanza’s  radio-controlled  light¬ 
ing  system  is  being  studied  for 
possible  application  to  other  com¬ 
mercial  runs,  and  suggestions  have 
been  handed  the  CAA  that  a  spe- 
>cial  frequency  be  set  aside  for 
controlling  field  lights. 


TURNTABLE  output  and  disk  soles  increase  as  .  .  . 


Phonograph  Field  Makes  New  Gains 


Volume  climbed  to  5-year  peak 
in  1952;  further  increases  are 
expected  this  year 

Rkcord  players  and  records  are 
continuing  to  grow  as  an  impor¬ 
tant  segment  of  the  electronics  in¬ 
dustry.  Although  phonograph  and 
record  statistics  vary  with  the 
.source,  all  figures  indicate  a  ris¬ 
ing  sales  trend,  as  shown  in  the 
charts. 

Indications  are  that  production 
of  phonographs  and  sales  of 
phonograph  records  in  1952 
reached  the  highest  point  since 
1947.  It  is  estimated  that  between 
3  and  4  million  phonographs  were 
produced  last  year  and  that  the 
dollar  volume  of  records  was  be¬ 
tween  $157  and  $200  million.  Con¬ 
tinued  growth  for  both  products 
is  forecast  for  1953. 

►  Phonographs — The  total  number 
of  turntables  in  use  in  the  U.  S. 
has  risen  steadily  since  the  war 
from  an  estimated  12  million  in 
1947  to  about  26  million  at  the 
end  of  1952.  Of  nearly  22  million 
phonos  in  use  at  the  end  of  1951, 
about  8  million  were  capable  of 
playing  45-rpm  records  and  7  mil¬ 
lion  could  be  used  for  334-rpm 
records. 

Despite  the  increased  produc¬ 
tion  of  phonographs,  fewer  of 
them  are  being  sold  in  tv  and 
radio  receivers.  Only  10  percent 
of  all  tv  models  now  on  the  market 
are  equipped  with  phonographs 
and  even  less  have  a  phonojack. 
According  to  RTMA  figures,  the 


percentage  of  tv  sets  produced 
with  phonographs  dropped  from 
14.1  percent  in  1947  to  6.2  percent 
in  1951.  Fewer  radio  sets  incor¬ 
porate  phonographs.  In  1950,  277,- 
100  table-model  radio-phonographs 
were  produced  as  against  235,177 
in  1951.  Console  radio-phono¬ 
graphs  declined  from  844,100  in 
1950  to  463,713  in  1951.  New  lines 
just  introduced  are  continuing  the 
trend  but  sales  of  self-contained 
phonographs  are  evidently  more 
than  able  to  take  up  the  slack. 

►  Records — Phonograph  record 
sales  have  increased  along  with 
turntable  output  since  1947.  With 
the  exception  of  1948  when  a  mu¬ 
sicians’  work  stoppage  occurred, 
dollar  volume  of  records  has 
climbed  steadily  even  with  dis¬ 
ruptions  caused  by  the  introduc¬ 
tion  of  new  speeds.  Final  figures 
for  1952  are  expected  to  show  that 
more  than  170  million  U.  S.  rec¬ 
ords  of  all  speeds  and  types  were 
produced,  representing  over  $160 
million  in  retail  sales. 

Breakdown  of  record  sales  in 
1952  is  expected  to  show  a  contin¬ 
uation  of  the  sales  trend  toward 
the  45-rpm  and  33i-rpm  record 
speeds.  In  1949  the  percentage 
of  total  .sales  accounted  for  by 
each  speed  was:  78  rpm,  88  per¬ 
cent;  33 i  rpm,  8  percent;  45  rpm, 
4  percent.  In  1951  the  percentages 
were:  78  rpm,  66  percent;  33i 
rpm,  16  percent;  45  rpm,  18  per¬ 
cent. 

►  Future — Phonograph  manufac¬ 
turers  who  were  hindered  by  a 

(Continued  on  peg*  14) 
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What  do  these  names  mean  to  you? 

These  Centralab  Engineered  Ceramics  soive  eiectronic  and  indusiriai  production 
-  probtems . . .  hotd  promise  of  wonders  to  come! 


FOR  MORE  INFORMATION  ON  HOW  THESE  CENTRALAB  ENGINEERED  CERAMICS 
CAN  OFFER  YOU  BIG  SAVINGS, 


HEAT 

RESISTAN^ 


EXACT 

ELECTRICAL 

AND 

PHYSICAL 

PROfEllTl^S 


POROUS' 

OR 

NQN-PORQU& 


THERE’S  a  Centralab  Ceramic  material  to  match  your  in¬ 
dividual  requirements  —  electrically  .  .  .  physically  .  .  . 
structurally.  These  materials  are  unique.  We  can  extrude, 
mold  or  press  them.  What’s  more,  Centralab  Ceramics  can  be 
worked  the  same  as  mc'tal — drilled,  turned,  ground  or  tapped. 
In  addition,  they  can  be  metalixed.  Every  Centralab  Ceramic 
has  some  of  the  properties  shown  above,  and  they  meet  all 


JAN-I-8  and  JAN-I-10  specifications,  without  exception. 

Centralab  is  the  leader  in  ceramic  development  —  making 
fine  ceramics  since  1928.  Metalized  ceramic  material  for 
close  tolerance  application  was  a  CRL  first.  We  have  a  com¬ 
plete  staff  of  engineers,  physicists  and  chemists  ready  to  help 
you  develop  better  product  design  through  the  use  of  En¬ 
gineered  Ceramics.  Write  for  full  technical  details. 


If  your  product  requires 
you  cau  make  it  better  with 


any  of  these  properties, 

CRL  Engineered  Ceramics! 

.  Here  are  examples  of  special  Centralab  Ceramics  produced  for  structural, 

electrical  and  electronic  use 


Note  the  Standoffs  illustrated,  upper  center.  Specialty  items  include  forms  for  coils  Many  different  ferrous  and  non-ferrous  metals 

Made  to  government  specifications,  they  are  and  various  electronic  components,  such  can  ^  applied  to  ceramic  btxlies,  combining  the 

available  commercially  at  a  price  lower  than  as  variometer  rotor  and  stator  bars,  heater  desirable  properties  of  the  metal  plus  the  di- 

most  standard  units.  Note  the  many  types  of  coils,  etc.  Grmmercial  units  are  available  electric  strength  and  other  unique  properties  of 

specialty  items.  in  Grade  L-3  and  L-6  Steatite  if  required.  ceramics. 


FULL  Centralab  design  and  production  facilities  are  available  to  meet  your  exact  need 


Centralab  engineers  constantly  improve  CRL 
Ceramics  searching  for  new  materials  .  .  .  devel¬ 
oping  more  economical  production  methods 
Consult  Centralab  on  your  problems. 


Production  operations  —  including  mix¬ 
ing,  molding,  drilling,  taping  and 
stamping  are  merhani7(d.  Inis  assures 
uniform  quality,  fast  operation,  low  costs. 


Cen^al^ 

A  Division  of  Globo-Unien  Inc.  •  Miiwoukoo  1,  Wis. 
In  Canada,  63S  Ouoon  Strool  East,  Toronto,  Ontario 


There's  a  quality  inspection  for  Centralab  Ce¬ 
ramics  after  each  major  operation.  Modern 
methcxls  are  used  to  insure  maintenance  of  un¬ 
usually  high  "Average  Quality  Level.” 


CENTRALAI,  A  Division  of  Globo-'Union  Inc. 
t14  East  Koofo  Avonwo,  Milwaukoo  1,  Wisconsin 

Please  send  me  full  technical  information 
on  Centralab  Engineered  Ceramics. 


Address... 

Grmpany. 


Title. 
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lack  of  motors  in  1952  due  to 
sparse  steel  supplies  feel  that, 
with  additional  steel  allocations 
by  NPA,  this  year  will  be  one  of 
their  best.  Action  of  CBS  who  will 
soon  begin  selling  a  higher  priced 
hi-fi  phonograph,  and  Emerson, 
who  takes  over  Webster-Chicago, 
seems  to  substantiate  this  fore¬ 
cast.  It  is  also  reported  that 
Zenith  will  bring  out  a  new  hi-fi 
phonograph  this  year. 

Record  manufacturers  see  new 
volume  highs  for  1953  and  are 
preparing  for  them.  Through 
R'AA  (Record  Industry  Associa¬ 
tion  of  America)  they  plan  to  run 
a  t'ist  sales  campaign  and  market 
survey  to  determine  the  long- 
range  effect  on  record  sales  of 
increased  sales  of  phonographs. 
The  results  of  the  test  and  survey 
may  lead  to  changes  in  phono¬ 
graph  record  advertising  and  pro¬ 
motion. 

Top  Management 
Reviews  Its  Paychecks 

Higher  net  sales  helped  to  up 
executive  salaries  but  taxes 
and  living  costs  also  rose 

Compensation  of  principal  execu¬ 
tives  in  the  radio  and  television 
industry  increased  substantially 
between  1949  and  1951,  refiecting 
an  even  healthier  increase  in  net 
sales  for  firms  they  represented. 
However,  higher  income  taxes  and 
rising  costs  tempered  the  effects  of 
both,  according  to  a  study  made 
by  the  National  Industrial  Confer¬ 
ence  Board  of  company  reports  to 
the  Security  and  Exchange  Com¬ 
mission. 

►  Set  Manufacturers — The  study 
shows  that  between  1949  and  1951 
the  net  sales  of  10  representative 
radio  and  television  receiver  man¬ 
ufacturers  increased  an  average 
of  38  percent.  In  1949  they  ranged 
from  $6.1  million  to  $396  million, 
while  in  1951  the  span  was  from 
$12  million  to  $599  million.  For 
the  same  companies  the  total  of¬ 
ficers’  payroll  ro.se  24  percent  dur¬ 
ing  the  period.  Total  executive 


payroll  ranged  between  $57,000 
and  $1.6  million  in  1949.  In  1951 
the  range  was  between  $93,000  and 
$2.1  million. 

As  a  percentage  of  sales,  top 
management  salaries  repre.sented 
0.5  percent  of  total  net  sales  in 
1949  and  0.6  percent  in  1951,  For 
individual  set  makers  the  percent¬ 
age  ranged  from  0.4  percent  to  1.4 
percent  in  1949  and  from  0.3  per¬ 
cent  to  1.2  percent  in  1951. 

►  Parts  Manufacturers— Manage¬ 
ment  salaries  also  rose  substan¬ 
tially  in  radio  and  television  parts 
companies,  according  to  the  SEC 
report  study.  Between  1949  and 
1951  the  net  sales  of  8  leading 
parts  manufacturers  increa.sed 
over  100  percent  and  total  officer 
salaries  during  the  three-year  pe¬ 
riod  rose  35  percent.  In  1949  the 
net  sales  of  these  firms  ranged 
from  $600,000  to  $15.5  million, 
while  in  1951  the  span  was  from 
$1  million  to  $33  million.  Total 
pay  to  parts  company  officials 
ranged  from  $54,000  to  $310,000  in 
1951.  The  bracket  was  $11,000  to 
$70,000  in  1949. 

Total  executive  salaries  for  the 
parts  companies  surveyed  repre¬ 
sented  as  a  percentage  of  net  sales 
1.5  percent  in  1949  and  1.6  per¬ 
cent  in  1951.  For  individual  parts 
companies,  the  percentage  ranged 
from  0,7  percent  to  5  percent  in 
1949  and  from  0.7  percent  to  5.4 
percent  in  1951, 

►  Top  Man — The  highest-paid  ex¬ 
ecutive  in  each  of  the  radio  and 
television  set  manufacturing  firms 
surveyed  received  a  salary  in  1949 
ranging  from  $18,800  to  $200,000. 
The  top  salary  of  $200,000  didn’t 
change  in  1951  but  the  lowest  sal¬ 
ary  reported  increased  to  $25,000. 
Although  bonus  reports  were  in¬ 
complete,  figures  available  indi¬ 
cate  that  they  also  increased  sub¬ 
stantially,  A  bonus  high  of  $120,- 
700  was  reported  in  1951.  In  1949 
the  high  was  $49,300. 

Among  the  radio  and  tv  parts 
manufacturers  surveyed  the  salary 
of  the  highe.st-paid  executive  in 
each  of  these  firms  ranged  from 
$11,000  to  $70,000  in  1949.  In  1951 
the  spread  was  from  $32,000  to 
$79,3(K).  Executive  bonus  checks 
remained  relatively  stable. 


►  Costs — The  average  executive 
who  earned  $50,000  in  1949  had 
a  net  after  taxes  of  $33,000.  In 
1951  his  take-home-pay  from  the 
.same  amount  was  $31,100.  The 
cost  of  living  as  measured  by  the 
Consumer’s  Price  Index  also  had 
its  effect.  It  stood  at  161.3  in  1949 
but  by  1951  had  risen  to  174.5. 


THE  MAN  soys  "three"  and  the 
proper  light  lights  to  show.  .  .  . 


Robot  Responds 
To  Spoken  Numbers 

Digits  from  1  through  0  are 
made  into  patterns,  matched 
with  memory  standards 

An  experimental  unit  in  Bell 
Labs  responds  to  spoken  numbers 
by  lighting  the  proper  light  for 
each  digit  from  1  to  0.  The  re¬ 
sponse  is  accurate  when  circuits 
are  adjusted  to  the  individual 
voice,  if  enunciation  is  clear.  Sig¬ 
nals  could  equally  well  perform 
other  functions,  such  as  operating 
dial  mechanisms. 

In  this  developmental  stage  the 
engineers  are  cautious,  putting 
customer  vocal  dialing  somewhere 
in  the  future.  But  they  hope  Aud¬ 
rey — the  ‘automatic  digit  recog¬ 
nizer’ — can  be  taught  to  respond 
to  additional  sounds,  perhaps  even 
say  a  few  words  on  command. 

►  Audrey’s  Nerves — Circuits  and 
relays  used  in  modern  dial  systems 
were  used  in  the  unit’s  construc¬ 
tion.  The  voice  sounds  are  sorted 
into  electrical  categories  which 
conform  to  sound  wave  patterns. 

(Continued  on  pa««  16) 
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SHOCK  «  VIBRATION 


Miniaturized 
Vibration  Isolators 
Help  Cut  Space 
and  Weight  in 
Fuel-Gauge  Power  Unit 


Builder  Claims  Smooth 
Performance  and  Quiet 
Operation  thru  the 
use  of  Barrymounts 
in  Dehydrator 


70%  tiM  reduction  and  50%  weight 
reduction  —  with  no  loes  of  perform¬ 
ance  —  U  the  effective  minioturiiotion 
obtained  in  the  new  Minneopolie- 
Honeywell  aircraft-fuel-gauge  power 
unit.  Miniature,  air-damped  Borry- 
mounts.  Type  6465,  helped  M-H 
engineer*  in  thia  achievement. 

These  vibration  isolator*,  in  which  sise 
and  weight  have  been  cut  while  oper¬ 
ating  characteristics  have  been  main¬ 
tained,  will  help  you  redesign  for 
miniaturUation. 

Check  these  useful  features  of  minia¬ 
turised  Barrymounts. 

Light  weight  —  only  5/16  ounce  each. 
Small  sise  —  1"  diameter  11/32"  loaded 
height. 

Resonant  frequency  —  9  cps 
Transmissibility  at  resonance  —  3 
Wide  load  range  —  0.1-3  pounds 
4  different  styles  available  —  for  plate 
or  stand-off  mounting. 

Writ*  for  data  sheets  605  and  606  giv¬ 
ing  details  of  dimensions  and  load 
ratings. 


The  2-way  protection  given  by  Barry- 
moiints  is  applied  in  AUTO-DRY  AIRE® 
dehydrators  as  a  design  feature  of 
these  outomatic  pressurising  units  for 
high-frequency  transmission  lines. 


In  this  service,  Type  C-2000  Barry¬ 
mounts  prevent  traitsmission  of  air- 
compressor  vibration  to  the  supporting 
surface.  They  also  cushion  the  mounted 
apparatus  to  protect  active  parts,  pip¬ 
ing,  and  controls  within  the  dehydrator 
from  estemal  shock  and  vibration. 


The  maker  of  AUTO-DRYAIRE®, 
Communication  Products  Company,  Inc. 
of  Marlboro.  N.  J..  states:  "We  hove 
used  Barry  Isolators  lor  several  years. 
The  excellent  service  they  have  ren¬ 
dered  in  our  equipment  is  the  primary 
reason  for  their  continued  use." 


n  S23-A  —  Air-domp**  tarryniowiiU 
for  oircrott  tarvic*;  olw  Movnlinf 
!>•••<  ond  inilrwDMAi  iMuntinsi. 
n  509-A  —  All-METl  SarrymaHiili 
and  mountins  baiat  lor  «nwi««l  air- 
bam*  opplicationt. 

n  S04-I  —  Skock  mevnlt  and  vibia- 
lion  iMloton  for  marino,  mabllo, 
and  induilriol  tiMi. 

*  607  —  How  I*  cat  moinlonanco 
coilt  by  atins  lorrymaanH  with 
punch  protMt. 


Typo  2000  tarrymownl 


Borry  "cup"  mounts  are  sotisfying 
a  wide  variety  of  needs  in  industrial, 
mobile,  ond  marine  service.  Ask  our 
Field  Engineering  Department  for  help 
with  YOUR  vibration  problems.  FREE 
CATALOG  504-B  tells  about  these  and 
other  vibration  isolators. 
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Television  Expands  Overseas 


These  categories  are  matched,  in 
a  memory  cell,  against  electron¬ 
ically-drawn  standard  reference 
patterns.  When  the  electrical  pat¬ 
tern  of  the  spoken  number  matches 
the  standard  pattern,  the  proper 
light  flashes. 

Voice-operated  devices  have  been 
used  for  years  in  transoceanic  tel¬ 
ephony,  but  until  now  none  of 
them  have  had  to  distinguish  be¬ 
tween  different  words.  The  key 
to  Audrey’s  success  is  the  visible 
study  of  speech  patterns  done  in 
Bell  Labs  oh  the  sound  specto- 
graph  and  similar  machines. 


Electronics  Surplus  Is 
Still  Big  Business 

Obsolete  and  overstocked  sup¬ 
plies  continue  to  pour  out  of 
warehouses 

Far  from  petering  out  with 
dribbles  of  World  War  II  equip¬ 
ment,  the  electronics  surplus  in¬ 
dustry  is  growing,  according  to 
the  Institute  of  Surplus  Dealers, 
Inc 

At  the  recent  surplus  show  in 
New  York,  Eugene  P.  Connolly, 
the  Institute’s  president,  guess¬ 
timated  a  $25,000,000  volume  this 
year  in  surplus  electronic  gear. 
And  Connolly  thinks  it  will  never 
end.  Surplus,  he  says,  is  here  to 
stay,  a  part  of  our  economy  and  a 
pretty  large  part  at  that. 

^Organization — The  Institute  has 
compiled  a  list  of  2,200  dealers 
across  the  country,  but  there  are 
many  more  not  listed  or  disguised 
under  other  business  operations. 

A  manufacturer  looking  for  sur¬ 
plus  supplies  has  two  ways  to  go. 
He  can  watch  the  ads  in  publica¬ 
tions  and  surplus  dealers’  circu¬ 
lars,  or  he  can  write  to  the  Insti¬ 
tute  (673  Broadway,  New  York 
City).  He  may  find  what  he  wants 
but,  if  he  doesn’t,  that  is  no  sure 
indication  the  surplus  goods  are 
not  there.  Surplus  dealers  by  and 
large  aren’t  electronics  men;  they 
don’t  know  a  6V6  from  a  megawatt. 


Sets  abroad  top  2.4  million,  21 
countries  have  service;  Latin 
America  best  US  market 

Television  is  making  significant 
progress  abroad.  Stations  are  on 
the  air  in  21  foreign  countries 
and  regular  service  is  scheduled 
for  seven  more  by  the  end  of  the 
year.  Sets  in  use  total  2.4  mil¬ 
lion,  up  50  percent  over  1951  fig¬ 
ures.  Ganging-up  10  or  15  people 
to  a  set  is  common  and  the  viewing 
audience  is  estimated  at  24,450,000. 

Latin  American  countries  have 
shown  great  interest  in  television 
and  this  area  is  potentially  an  im¬ 
portant  market  for  American  man¬ 
ufacturers.  Picture  standards  are 
in  general  the  same  as  in  U.  S. 
Elsewhere,  Japan  has  adopted  our 
standards  and  is  planning  a  tv 
network  that  may  include  30  sta¬ 
tions  or  more.  However,  fourteen 
Japanese-electronic  firms  report¬ 
edly  are  gearing  up  for  mass  pro¬ 
duction  of  tv  receivers.  Japan 
looms  as  a  competitor  rather  than 
customer  in  the  world  market. 

►  Cuba — Fourth  in  number  of  sets 
in  use,  Cuba  has  complete  tele¬ 
vision  coverage.  Two  competitive 
networks  cover  the  island  and 
100,000  sets  are  in  use.  Havana 
has  two  stations,  with  a  third 
planned  for  1953.  Ten  additional 
stations  are  planned. 

►  Mexico — Mexico,  with  five  sta¬ 
tions  on  the  air,  has  only  40,000 
sets  in  use.  One  major  problem  is 
the  50  and  60-cps  power  service  in 
Mexico  City.  A  heavy  import  duty 
on  finished  sets  has  been  partially 
circumvented  by  shipping  chassis 
to  assembly  plants  in  Mexico.  Some 
manufacturers  have  considered 
making  sets  in  Mexico  for  export 
elsewhere  in  Latin  America  to 
take  advantage  of  the  favorable 
tariffs  between  Mexico  and  other 
Latin  American  countries.  Spain 
enjoys  similar  tariff  advantages 
and  this  may  be  one  reason  why  a 
large  U.  S.  tv  manufacturer  will 
operate  from  there. 


Television  Stotus  Around  the  World 


Sett  Trenemlttcrs 


Country 

Standards 

in  Use  on  eonet*  plan. 

Albania 

628 '25  8  me 

Argentina 

628  28/6 

12.000  1 

8 

Aualralla 

628/28/rj(r) 

1 

Auatria 

(tv  forbidden  by  occupation  ndas) 

Belgium 

628/25/7 

3,000 

5 

616/25/14 

Bieloruaeia 

628/28/ 8 

Bolivia 

825/30/6(7) 

BraxH 

828/30  6 

48,000  3 

4 

9 

628  28/6 

Bulgaria 

625  25/8 

Canada 

825/30  6 

150,000  2 

8 

Chile 

828  30  6 

2(7) 

Colombia 

(contract  for  Bogota  cancelled) 

Cuba 

828/30  6 

100,000  2 

1 

10 

Cyprue 

(British  equipment  reportedly  on  order) 

Czechoslovakia 

628/28  8 

1 

Denmark 

628/28  7 

500  1 

1 

Dominican 

Republic 

525  30/6 

500  1 

Egypt 

(French  demonstrated  temp,  station  5  81) 

Finland 

628  25  7 

Franca 

441  25  6 

816 '25  14 

56,000  3 

1 

5 

Germany  (East)  628/25  (f) 

300  1 

Germany 

(Weet) 

628  25  7 

2.000  5 

3 

Great  Britain 

406  28  8 

1.665.446  8 

2 

Guatemala 

528/30/6(7) 

3(7) 

Hungary 

628  25/8 

India 

(seriously  interested) 

Israel 

(seriously  interestod) 

Italy 

625  25  7 

4,000  2 

1 

10 

Japan 

628  30/6 

3.000 

1 

10 

Luxembourg 

628  25,7 

Mexico 

628/30/6 

40.000  4 

2 

8 

Morocco 

816/26/14 

1 

3 

Monaco 

818  26/14 

Netherlands 

628,28  7 

7,000  1 

8 

Nigeria 

(British  equipment  reportedly  on  order) 

Norway 

626  28  7 

Pakietan 

(seriouely  interested) 

Poland 

626/25/8 

1 

Rumania 

626, 28. 6 

Saar 

628/25,7 

819/28/14 

1 

Spain 

625  25  7 

125 

3 

Sweden 

628 '28  7 

100 

1 

4 

Switzerland 

828  25.7 

3 

Tanganyika 

(British  squipment  reportedly  on  order) 

Thailand 

(money  availablo,  bids  submitted  i 

Tunisia 

819  28  14 

Turkey 

625  28  7 

1 

Ukraine 

625  28  8 

U.  S.  A. 

528,30  6 

18.500.000  129 

144 

Uruguay 

(bids  for  station  recently  cencollod) 

U.  S.  S.  R. 

625  28  8 

77,000  3 

Venezuela 

626  28  6 

1 

2 

Vatican  City 

628  25  7 

1 

Yugoalavia 

828  28  7 

1 

2 

*  Experimental  station,  station  tooting  or  undsr  eon- 
struetion. 


►  Brazil — Beset  with  foreign  ex¬ 
change  troubles,  Brazil,  nonethe¬ 
less,  is  showing  great  interest  in 
tv.  An  electronics  industry  has 
already  taken  root  in  the  Sao 
Paulo  area  and  television  sets  may 
soon  be  manufactured  internally. 
Radio  sets  and  components  are  now 

(Continued  from  pope  18) 
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STANDARD 

'b 

b 


for  Rapid  and  Accurate 


Measurements 

.  ^ 


Tht  Type  1604-A  Comparison  BridfO  is  a  unique,  direct-reading 
impedance  measuring  device  which  materially  reduces  test 
and  measturing  time.  It  enables  the  rapid  and  precise  meas¬ 
urement  of  both  impedance  and  dissipation  factor  of  capa¬ 
citors,  resistors  and  inductive  components.  A  component  of 
a  production  lot  or  an  appropriate  standard  is  used  for  com¬ 
parison  against  the  unknown. 

In  operation,  "Impedance  Difference"  and  "Dissipa¬ 
tion  Factor  Difference"  dials  conveniently  and  accurately 


indicate  the  degree  by  which  these  characteristics  differ 
from  those  of  the  selected  standard.  For  real  high-speed 
sorting,  the  cathode-ray-tube  indicator  is  easily  calibrated 
at  the  desired  tolerance  and  used  to  give  an  instantaneous 
visual  "go  no-go"  indication.  The  instrument  is  completely 
self-contained;  it  includes  a  bridge  circuit,  internal  1  kc  and 
5  kc  oscillators,  a  high-gain  non-linear  amplifier  terminated 
in  a  CRO  visual  detector,  and  an  internal  power  supply. 
The  Type  1604-A  Comparison  Bridge  — 

Ar  is  ideal  for  checking  ganged  potentio¬ 
meters,  condensers  and  inductors  that  must 
track  each  other  to  very  close  tolerances 
•k  is  extremely  useful  for  precisely  setting 
and  checking  the  tap  of  center-tapped  wind¬ 
ings  or  for  comparing  two  windings  on  the 
same  core. 

k  permits  rapid  and  reliable  adjusting  of 
one  variable  component  to  the  value  of 
another . . .  the  approach  to  balance  is  con¬ 
tinuously  and  instantly  indicated 
ir  can  be  used  to  measure  directly  snuill 
capacitors  in  the  1  nnf  range. 
ir  In  laboratory,  shop  or  production  line  the 
Compcurison  Bridge  prove  invaluable  for 
adjusting,  selecting  and  pairing  components 
within  given  tolerances. 


- - ™ -  FEATURES  - 

Two  IMPEDANCE  DIFFERENCE  Ranfos — 0  to  *5%  ranie  for  accurate  comparisons — 0  to 
*‘20%  for  checking  components  within  the  common  *‘10%  and  *‘20%  tolerances 

Accwacy  of  Inpodonct  MtassriinonU 


1  kc:  2n  -  20MQ  50  uf  -  50  mm/  500  nh  -  250  h 

6  kc:  4U  -  4Ma  2  uf  -  50  mm/  200  uh  -  10  h 

For  Umm  iropcdances.accurary  li  for  tbo  6%  awftch  podtioii. 

DISSIPATION  FACTOR  DIFFERENCE  ^  i  kc:^  {.0005 +2%  of  impedance  difference) 

snwacy  n  ^  ^  of  impedance  difference) 

CRO  Vlaal  Dotoctor  —  horizontal  band  of  light  is  used  as  the  indicator  —  highly  non-linear 
detector  amplifier  keeps  indication  on  scope  over  wide  ranges  of  unoalance  —  con¬ 
tinual  resetting  of  gain  control  is  eliminated. 

Itn  Adjuitnait  —  adjustable  index  mark  on  scope  can  be  offset  and  locked  to  compensate 
for  deviation  of  the  standard  from  the  destred  nominal  value  —  permits  use  of  any 
component  as  a  standard 

DlwoiBloni  —12’xI4}4’x  10\-  Not  WolfM  —  22yi  lbs. 


GENERAL  RADIO  Company 


1 
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being  made.  Manufacture  of  elec-  tion,  in  Buenos  Aires, 
tron  tubes  including  crt’s  is  en-  Venezuela  has  a  high  standard 
visioned.  of  living  and  a  large  market  is 

Brazil  has  45,000  sets  in  use,  expected  here  despite  different  pic- 
three  transmitters  on  the  air,  nine  ture  standards.  Two  stations  in 
planned  and  four  under  construe-  Caracas  should  be  on  the  air  by 
tion.  The  city  of  Rio  de  Janiero  now.  A  third  is  scheduled  for  late 
may  soon  become  operator  of  the  1953.  » 

hemisphere’s  first  educational  tv  Television  transmitter  deals  re¬ 
station.  Brazilians  are  enthusi-  cently  fell  through  in  Uruguay 
astic  about  television  and  projec-  and  Colombia, 
tion  receivers  are  frequently  seen  U.  S.  manufacturers  of  tv  trans¬ 
in  public  places,  parks  and  even  mitting  equipment  have  reported 
vacant  lots.  serious  inquiries  from  El  Salvador, 

Peru,  Costa  Rica,  Republic  of  the 
►  Elsewhere — Argentina  imported  Philippines,  New  Zealand  and 
9,293  tv  sets  during  the  first  eight  Union  of  South  Africa.  Inquiries 
months  of  1953.  No  additional  of  a  more  casual  nature  have  been 
transmitters  are  contemplated,  received  from  Honduras,  Formosa, 
There  is  presently  only  one  sta-  Indonesia,  Malaya  and  Greece. 


Financial  Roundup 


Merger  action  by  two  major  manu¬ 
facturers,  along  with  profit  reports 
and  security  transactions  of  other 
companies  in  the  field,  highlight 
the  current  financial  picture  of  the 
electronics  industry. 

Board  of  directors  of  Webster- 
Chicago  and  Emerson  Radio  have 
recommended  merger  of  the  two 
companies.  After  approval  by 
stockholders  of  both  companies, 
Emerson  will  issue  337,500  shares 
of  its  capital  stock  for  the  450,000 
shares  of  Webster-Chicago  now 
outstanding,  which  is  in  the  ratio 
of  %  share  of  Emerson  for  1  share 
of  Webster-Chicago.  These  shares 
will  be  in  addition  to  the  1,935,187 
presently  outstanding  shares  of 
capital  stock  of  Emerson,  which 
will  remain  unchanged.  After  the 
merger,  Webster-Chicago  will  be 
operated  as  a  division  of  Emerson. 


Average  Laboratory  Uses  254  Instruments 


EQUIPMENT  IN  A  TYPICAL  LABORATORY 


Q  METER 

SYNCHROSCOPE 

BAT  TESTERS 

PULSE  GEN. 

SO.-WAVE  GEN. 

STABILIZERS 

VAR  PWR  CONTROLS 

COUNTER  TUBES 

KV  METERS 

TUBE  TESTERS 

WAVEMETERS 

DETECTORS 

RECORD.  METERS 

VOLTAGE  REG. 

INDICATORS 

R-F  METERS 

SPEC  PURP  TESTtRS 

VOM  METERS 

WATTMETERS 

CAPACITOR  DECADES 

BRIDGES 

VTVM 

POTENTIOMETERS 
SIGNAL  GEN. 
GALVANOMETERS 
STRNN  ANAL  .GAGES 
OHMMETERS 
SCOPES 

RESISTOR  DECADES 
ANALYZERS 
AMPLIFIERS 
POWER  SUPPLIES 
TRANS  .VAR  VOLT 
GAGES 

VOLTMETERS 

AMMETERS 


►  Profit  Reports — The  following 
companies  issued  net  profit  state¬ 
ments  for  the  first  9  months: 


Company  19.T2  19S1 

AT&T*  . $22,819,780  $30,949,435 

Avco  .  6,647,079  7,660,372 

MinneRota  Mining.  11,442,337  11,427,754 

Reliance  Klectrlc..  1,816,140  1,727,215 

Remington  Rand**  9,557,404  9,836,491 

*.\'et  o|>eratingr  Income  for  10  months 
**KarninK8  for  8  months 


►  Securities  Sold — Aerovox  pur¬ 
chased  for  cash  the  entire  out¬ 
standing  stock  of  Acme  Electronics 
of  Pasadena.  It  will  be  operated 
as  a  wholly-owned  subsidiary. 

Radioactive  Products  sold  52,176 
shares  of  class  A  convertible  stock 
at  $1.25  per  share.  The  proceeds 
were  added  to  the  company’s  work¬ 
ing  capital  to  facilitate  increased 
volume. 


Kentucky  Coal  Deposit 
Ups  Germanium  Supply 


Germanium  for  transistors  and 
crystal  diodes  has  been  found  in 
coal  ash  from  an  eastern  Kentucky 
deposit.  Although  the  new  source 
may  increase  substantially  the 
amount  of  germanium  available, 

(Centinyed  on  page  20) 


Survey  by  ELECTRONICS  of  459  laboratories  in  10  different  classifications  shows 
they  contain  1 1 6,395  instruments.  Identity  of  36  types  is  shown  above. 
Rerruiinir^  types  overoge  less  than  one  and  include  field-strerrgth  meters, 
spectrometers,  sweep  calibrators,  colorimeters  ond  rodiotion  meters 
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The  NOBATRON*  maintains  stabilized  DC  vohage  under 
changing  line  and  /or  load  conditions. 

A  complete  line  of  catalog  models  ore  available,  with 
output  voltages  of  6,  12,  28,  125,  ond  200  VDC,  from  5  to 
350  amperes. 

Sorensen  Nobotrons  eliminate  battery  and  generator  trou¬ 
bles.  They  combine  high  regulation  accuracy  with  maximum 
dependability  and  minimum  mainteftance. 

All  models  are  attractively  finished.  Most  can  be  furnished 
either  for  relay  rack  mounting  or  in  cabirsets  for  beitch-top 
use.  Most  units  ore  metered;  all  are  adequately  protected 
against  overload  by  suitable  fuses  and  breakers. 


COMMON  NOIATION  SeKIVKATKMM 


Input  voltog* 
rongu 

95-130  VAC,  •infla  A  30-00  ^  Hleb  curraiit  oolM 
30S/11S,  14,  4-wira,  wya. 

Output  voltagu 
rongu 

Adjucfabla  H:;  10H  wMb  roHd  accarMy,  ->  RS% 
with  l«tMf  occorocy. 

Ragulalieii  accuracy 

±:  0.3%  frwN  1/10  t*  ful  M. 

Rippla  voltaea 

1%  RMS.  Tinw  comNinI  OJ  MctwJs. 

WIDOI  OUmiT  VOlTAOl  AANGI  MODILS 

Nobotron-RANOCRS*  are  designed  to  meet  the  demand  for 
power  supplies  simitar  to  the  Nobatron  but  with  wider  output 
voltage  ranges. 

Nobotron-RANGERS  are  continuously  adjustable  over  ex¬ 
tended  output  ranges,  yet  provide  regulation  accuracies  of 
±0.25%  against  tine  and/or  load.  Other  specifications  are 
identical  to  those  of  the  standard  Hobatrons. 

Three  models  omovailable,  the  8R-30,  SRI 00,  SR-2.  Capac¬ 
ities,  respectively,  are  3-30  VDC  at  3-30  amperes,  3  - 135 
VDC  at  1  - 10  amperes,  and  100  •  300  VDC  at  1  - 10  amperes. 

Investigate  NOW  the  cost  of  a  NOBATRON  installation 
versus  the  overall  cost  of  leu  satWactory  DC  sources. 

OTHR  SOMNSIN  ISOTRONIC  PRODUCTS  INCLUDE: 

■  MOlATlOm  (Well  lew-ciirrairt  DC  IvepMtt) 

mCMimCY  CiMWOlM  VARUtU  AUTO  TRANSKMUMIRS 
SATWUMI  COM  RIACTOM  AC  UNI  RiOULATORS 


*  R*e.  U.  S.  Pmt.  Off.  by  SorMMM  A  Uk. 
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demand  is  expected  to  keep  its 
price  firm  at  $350  a  pound. 

Germanium  production  has  been 
running  about  1,000  pounds  an¬ 
nually;  demand  may  reach  15,000 


pounds  when  transistor  produc¬ 
tion  swings  into  high  gear.  Origi¬ 
nal  source  for  the  increasingly  im¬ 
portant  material  was  smoke  from 
zinc  furnaces. 


Automatic  Pilot  Speeds  River  Barges 


At  first  glance,  an  automatic  pilot 
for  a  tugboat  seems  about  as  use¬ 
ful  as  lace  curtains  at  the  windows 
of  the  pilot  house.  But  when  the 
seconds  and  minutes  saved  by  its 
use  add  up  to  hours  or  even  days 
less  for  a  given  trip  the  idea  begins 
to  make  sense. 

Sperry  Gyro,  which  claims  a  pre¬ 
ponderance  of  the  hundred-odd 
radar  installations  on  tugs  plying 
the  Mississippi-Ohio  rivers  sys¬ 
tem,  has  been  working  for  at  least 
two  years  on  a  gadget  that  will  tie 
radar  to  the  rudder.  The  final  re¬ 
sult  is  a  control  that  can  be  hung 
on  the  outside  of  the  radar  con¬ 
sole  or  in  any  other  convenient 
small  space.  Linkage  between  the 
two,  so  far,  is  via  the  pilot. 

►  Steady  as  You  Go — The  pilot’s 
control  is  a  small  housing  not  un¬ 
like  the  throttle  of  a  Diesel  loco¬ 
motive.  With  the  handle  in  the 


lower  circular  slot,  he  can  steer  the 
tug  electronically  by  means  of  a 
magnetic  amplifier  in  a  box 
mounted  nearby.  By  moving  the 
handle  upwards  into  the  top  slot, 
the  last  course  setting  is  held  with 
the  help  of  a  gyrocompass.  Move¬ 
ment  of  the  handle  corrects  to  any 
new  desired  course. 

Pushing  a  1,000-foot  string  of 
barges  up  the  Mississippi  is  slow 
work  at  best,  sometimes  as  slow  as 
a  knot  an  hour.  Even  a  good  pilot 
is  likely  to  oversteer  a  little,  es¬ 
pecially  at  night.  Whenever  he 
does,  he  must  turn  his  rudder  in 
the  other  direction.  And  while 
steering,  he  slows  his  progress. 
With  the  automatic  pilot,  it  may 
be  possible  to  cut  a  fifteen-day  trip 
to  ten  days. 

On  the  Hudson  River-Champlain 
Canal  system  there  is  one  skipper 
who  saves  two  hours  out  of  every 
twenty-four  with  the  new  device. 


Modern  Mork  Twoin  con  either  steer  or  automatically  hold  a  course  with  this 
new  electronic  pilot.  Big-boat  skippers  can  use  it  instead  of  shouting  to  the 
helmsman  from  the  rodar  screen 


'Automation'  Comes 
To  Modern  Industry 

Feedback  loops  built  into  com¬ 
plex  controls  presage  auto¬ 
matic  industrial  production 

Built  into  functioning  plants, 
servomechanisms  based  on  the 
feedback  principle  are  operating 
complex  industrial  processes  faster 
and  better  than  men  can. 

In  all  applications  the  principle 
is  the  same — A  continuous  meas¬ 
urement  of  the  work  being  done  is 
compared  with  instructions  set 
into  the  control  instrument’s  ‘mem¬ 
ory’.  Deviation,  the  so-called  ‘er¬ 
ror  signal’,  is  fed  back  to  the  con¬ 
trols,  continuing  or  decreasing  the 
work  until  the  goal  is  reached. 
Then  the  control  shuts  the  machine 
off,  or  starts  the  cycle  over  again. 

By  extending  this  principle, 
whole  sequences  of  operations  can 
be  done  at  amazing  speeds  and 
accuracies. 

►  Existing  Applications — A  new 
Ford  plant  in  Cleveland  operates 
entirely  by  ‘automation’  —  auto¬ 
matic  industrial  production — and 
250  men  do  twice  the  work  2,500 
men  did  before.  One  instrument 
balances  crankshafts,  by  automat¬ 
ically  controlling  drilling  and 
grinding  operations. 

In  continuous-strip  production, 
such  as  steel,  paper  and  rubber, 
servomechanisms  control  the  strip 
width,  continuously  readjusting 
machines  to  maintain  a  tolerance 
impossible  with  old  methods  in¬ 
volving  sample  caliper  measure¬ 
ments. 

Television  Assumes 
Role  in  Cold  War 

East  and  West  stations  vie  in 
divided  Berlin;  relay  spans  Red 
Zone 

Regular  television  broadcasting  in 
Germany  has  opened  a  new  battle¬ 
field  in  the  propaganda  war  for 
men’s  minds.  Programs  are  now 

(Continued  on  pogt  22) 
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Select  the  right 


the  ILTRA-LOW  FRE01E>(:V  RAN(,E 


KROHN-HITE 


REMEMBER:  All  KROHN-HITE  OSCILLATORS 
provide  sine  and  square  wave  simultaneously 


SPECIFICATIONS;  FREOIIENCY  RANGE:  0.009  to  1,100  cps.,  continuously 
variable  in  five  decade  bands. 

,  FREOIIENCY  ACCURACY:  Calibration  ±2*7,  drift  is  less 

than  1%  including  warm-up  and  less  than  .03%  fur  ±  10% 

VOl.TACK;  30  volts  maximum,  adjustable  continuously 


•  COMPACT  and 
LOW  PRICED 

price  ^350®® 


model  400-A 


SPECIFICATIONS:  FREOUENCY  RANGE:  0.009  to  1,100  cps.,  continuously 

variable  in  five  decade  bands. 

FREQUENCY  ACCURACY:  Calibration  ±2%,  drift  is  less 
than  1%  including  warm-up  and  less  than  .05%  for  ±10% 

OUTPUT: 


• STA^DARD 
RACK 
MOUNTING 


.30  volts  maximum,  adjustable  continuously 
with  a  logarithmic  output  control  calibrated  from  .01  to  10 
rms.  volts. 

AMPLITUDE:  Varies  less  than  ±  1  db  over  entire  range 
from  0.009  to  1,100  cps.  and  less  than  ±0.23  db  for  ±  10% 
change  in  line  voltage. 

POWER:  100  mw  maximum  across  1000  ohms. 
DISTORTION:  Less  than  1%  at  any  output  level  setting. 
HUM:  Less  than  0.1%  at  any  output  level  setting. 
tUARE  ^’AVE  OUTPUT :  10  volts  peak  to  peak  maximum. 


•  SINGLE  ENDED 
DR  BALANCED 
OUTPUT 

price  ^375^ 


model  400-C 


SPECIFICATIONS:  FREOUENCY  RANGE:  0.02  to  20,000  cps.,  continuously 
variable  in  six  decade  bands. 

FREQUENCY  ACCURACY:  Calibration  ±2%,  drift  is  less 
including  initial  warm-up  and  less  than  .01%  for  ±  10% 
change  in  line  voltage. 

I  SINE  WAVE  OUTPUT: 

VOLTAGE;  15  volts  maximum  adjustable  continuously  by 
a  "T”  pad,  and  by  a  step  switch  providing  100:1,  10:1,  2:1, 
and  1:1  attenuation. 

AMPLITUDE:  Varies  less  than  0.25  db  over  entire  fre¬ 
quency  range  from  .02  to  20,000  cps. 

POWER:  10  mw  maximum  across  500  ohms. 
DISTORTION:  Lest  than  0.1%  over  entire  frequency  range 
from  .02  to  20,000  cps. 

HUM:  Less  than  .1%  at  any  output  level. 

SQUARE  WAVE  OUTPUT :  10  volts  peak  to  peak  maximum. 


•  WIDE  RANGE 

•  ULTRA-LOW 
DISTORTION 

•  EXCELLENT 
AMPLITUDE 
CONSTANCY 

price  ^950^ 


model  410-A 


All  Kteha-Uil*  iMttiMcaU  fulljr  gwarulM^  for  oss  jmt  ifsiast  Atfaeliv*  aalsriala  wA  workBauliif.  Price*  mm  —  f.e.k.  Caabridf*.  Wtilt  fm  ftm  eatuUg. 
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Microwave  relay  links  new  German  tv 
stations.  Tower  houses  repeater  station 


broatlcas*)  from  transmitters  in 
both  East  and  West  Berlin.  The 
West  Berlin  tr-insmitter  is  linked 
by  vhf  relay  a''ro38  the  Soviet 
Zone  with  the  Northwest  German 
Radio  (NWDR)  n3twork;  the  East 
Berlin  station  may  soon  be  joined 
by  other  stations  in  the  Hartz 
Mountains  near  the  West  German 
border  and  in  Thurinjfia 

The  Voice  of  America  reports 
that  it  has  no  plans  to  acquire 
television  equipment,  although  it 
will  make  filmed  programs  avail¬ 
able  to  West  German  broadcast¬ 
ers.  Radio  Free  Europe,  a  pri/ate 
organization  broadcasting  to  Ru'- 
sia  and  her  satellites,  likewise  dis¬ 
claims  interest  in  television  broad¬ 
casting.  Such  programs  “would 
reach  only  a  small  portion  of 
Europe’s  captive  population  due 
to  propagation  difficulties  and 
would  be  overly  vulnerable  to  in¬ 
terference  and  jamming.” 

^Limited  Audience — Only  1,200 
television  seta  are  in  use  in  West 
Berlin;  about  200  are  in  bars. 
Chief  reason  for  the  small  tv  au¬ 
dience  is  economic;  the  cheapest 
German  television  sets  cost  $300, 
almost  six  months  income  for  the 
average  German.  Television  re¬ 
ceivers  in  East  Berlin  are  Rus¬ 
sian  7-inch  seta.  Most  of  these 
have  been  installed  in  public 
places,  presumably  to  discourage 
channel  jumping.  Both  East  and 
West  German  television  stations 


broadcast  a  625-line,  25-frame  pic¬ 
ture  using  a  7-mc  bandwidth  with 
f-m  sound. 

NWDR  operates  stations  in 
Hamburg,  Hanover,  Langenberg 
(in  the  Ruhr  basin)  and  Cologne. 
The  stations  are  linked  by  micro- 
wave  radio  relay  stations,  like  the 
one  in  the  photograph,  sited  at 
40-mile  intervals.  Stations  are 
planned  for  Frankfurt,  Stuttgart 
and  Munich. 

The  200-mc  vhf  relay  that  ties 
West  Berlin  into  the  network  ter¬ 
minates  atop  a  500-ft  tower  built 
on  a  200-ft  hill  at  Hoebeck  in  the 
British  zone.  Signals  received 
from  West  Berlin  80  miles  away 
are  relayed  to  the  other  network 
stations  through  Hamburg. 

Lawrence  T  ri-Color  T  ube 
In  Production 

Now  CALLED  ‘CHROMATRON’,  the  tri¬ 
color  tube  (p  81  and  14G,  Nov. 
1951)  developed  by  E.  O.  Lawrence 
of  the  University  of  California  i  i 
being  produced  in  pilot-plant 
quantities  by  Chromatic  Television 


(Paramount  Pictures)  of  Oakland, 
Calif.  At  a  closed-circuit  demon¬ 
stration  for  the  press  in  New  York 
City,  Richard  Hodgson,  president 
of  Chromatic,  said  200  have  al¬ 
ready  been  made.  The  tube  is  22 
inches  in  diameter  but,  due  to  the 
wire  grid  arrangement  integral  to 
con.struction,  it  produced  an  18-in. 
picture. 

►  Claims — Demonstrated  with  a 
flying-spot  scanner  and  Koda- 
chrome  slides,  the  picture  was 
very  bright.  Hodgson  said  less 
scanning  power  is  now  needed  for 
the  color  sync  pul.ses,  as  a  result  of 
increasing  the  number  of  vertical 
grid  wires  and  other  improvements. 
A  major  advantage  claimed  for  the 
new  tube  is  its  adaptability  to 
ma.ss  assembly  methods.  Mas.s- 
produced  color  grids  and  mass- 
produced  phosphor-striped  screens 
may  be  mass-assembled  without 
much  hand  tailoring,  giving  a  color 
tube  for  about  twice  the  cost  of 
conventional  monochrome  types. 

The  tube  was  demonstrated  on 
the  CBS  color  system  but  is  adapt¬ 
able  to  NTSC  signals.  It  can  be 
made  as  short  as  monochrome 
tubes  usually  are. 


Militronic  Equipment:  Too  Complex? 


"'Perhaps/'  say  top  brass  as 
drive  gains  to  reduce  both  cost 
and  upkeep 

Leveled  jointly  at  military  men  and 
equipment  designers  is  the  charge 
that  excess  gimmicks  and  gadgets 
in  modern  weapons  are  killing  our 
boys  with  kindness.  Critics  also 
contend  that  weapons  cost  more 
than  they  are  worth,  that  they 
should  be  far  simpler  in  design 
and  construction.  The  charge  is 
popular  with  economy-minded 
congressmen  and  a  widespread 
conclusion  has  been  drawn  that 
we  are  designing  ourselves  into 
bankruptcy.  ' 

Much  of  the  complexity  arises 
from  wider  application  of  elec¬ 
tronic  devices.  A  modern  battle¬ 


ship  uses  9,000  electron  tubes, 
a  B-36  heavy  bomber  depends  upon 
2,100  tubes  for  navigation  and 
control.  An  F-86  Sabrejet  em¬ 
ploys  600.  In  all,  15,000,000  tubes 
are  currently  used  in  military 
equipment.  Costwise,  electronic 
gear  aboard  a  de.stroyer  brings 
$3,000,000  today  as  against  $40,- 
000  during  World  War  11. 

Maintenance  costs  likewise 
measure  complexity  of  new  weap¬ 
ons.  Experience  shows  that  each 
100  million  dollars  worth  of  mili¬ 
tary  electronic  equipment  needs 
one  billion  dollars  worth  of  main¬ 
tenance  before  it  wears  out. 

►  How  to  Simplify — Interest  is 
mounting  in  simple  and  reliable 
equipment.  Department  of  De- 

(Continucd  on  pogt  24) 
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CLARE  RELAYS 
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Clare  Typ0  J  Relay"  of  whicn  140Q  arfe 
used  in  Magnetronic  Reservisor’-'  is  an  ex¬ 
tremely  compact  and  lightweight  relay. 


CLARE  RELAYS 


SmHm  af  Mm  IrantiMr's* 
"Witt'*  slMvIif  vKiran 
takas  aak  latays  aNaatak 
ia  sak-assaaikBas  far  aasy 
awMaaaaca. 


*Trada  MoA  of  Tka  TalaragMar  Corp. 


IMMEDIATE  INFORMATION  on  reservations  for 
American  Airlines'  1000  flights  a  day  is  avail* 
able  to  airline  personnel  through  the  use  of  The 
Teleregister  Corporation’s  Magnetronic  Reservisor,* 
the  first  completely  automatic  reservations  system. 

With  its  1500  tubes  and  1400  ('.LAKE  relays,  the 
Reservisor*  is  also  a  high-speed  computer,  a  storage 
and  filing  system,  data  transmission  system,  display 
device,  and  a  logging  or  recording  unit. 

In  their  vast  experience  with  electrical  controls. 
Teleregister’s  engineers  have  acquired  a  knowledge 
of  relays  that  is  wide  and  deep.  The  importance 
which  they  attached  to  selecting  the  best  possible 
relays  for  the  Magnetronic  Reservisor*  stands  out 
in  these  their  own  words,  "('.hoice  of  components, 
equipment  layout,  and  circuitry  were  aimed  at  reli¬ 
ability.  First  of  all,  the  incidence  of  trouble  should 
be  held  to  the  minimum.  This  has  been  accomplished 
by  using  only  the  finest  components  and  by  using  a 
sturdy  relay  instead  of  a  vacuum  tube  wherever 
possible.”  Their  deliberate  choice  of  CLARE  relays  is 
therefore  charged  with  meaning  for  industrial  de¬ 
signers. 


CLARE  sales  engineers  are  located  in  principal  cities 
to  cooperate  in  the  development  or  "custom-build¬ 
ing”  of  relays  to  meet  your  most  difficult  design 
applications.  Call  them  or  write:  C.  P.  Clare  &  Co., 
4719  West  Sunnyside  Avenue,  Chicago  30,  Illinois. 
In  Canada:  Canadian  Line  Materials  Ltd.,  Toronto 
13.  Cable  address:  CLARELAY. 


First  in  the  Industrial  Field 


‘•iOUSTPY  PEPORT  — Continued 


fense  procurement  officials  are  of¬ 
fering  incentive  contracts  reward¬ 
ing  manufacturers  who  design  and 
perfect  weapons  that  do  their  job 
and  are  simpler  than  predecessors. 
Britain’s  RAF  recently  ordered  25 
‘poor-man’s’  radar  sets.  Hand-op¬ 
erated,  the  sets  cost  $11,200  and 
use  only  50  tubes.  Shying  from 
‘cheap-and-dirty’  equipment,  U.  S. 
military  men  too  have  neverthe¬ 
less  embarked  on  a  program  of 
simplifying  equipment  and  reduc¬ 
ing  upkeep  through  unitization 
and  automatic  fault  location. 

►  Plug-In  Radar  —  Unitization 
means  building  up  equipment  with 
independent  black  boxes  that  can 
be  plugged  in  when  needed.  A 
unitized  radar  set  aboard  a  bat¬ 
tleship  would  be  replete  with  all 
extras  while  the  same  set,  stripped 
to  its  essentials,  would  serve  ade¬ 
quately  aboard  an  LST. 

Fault-locating  devices  of  suf¬ 
ficient  sensitivity  to  predict  fail¬ 
ure  simplify  maintenance  in  an 
emergency.  Repair  consists  of 
plugging  in  a  complete  spare  unit, 
with  overhaul  chores  deferred  to 
a  convenient  time  and  place. 

Transistor  Weds 
Magnetic  Amplifier 

Ceremony  yields  rugged  servo 
system  with  high  gain,  fast  re¬ 
sponse  and  high  power  output 

Use  of  transistors  in  conjunction 
with  magnetic  amplifiers  was  sug¬ 
gested  shortly  after  the  transistor 
was  announced.  Each  was  known 
to  be  extremely  rugged.  The  ab¬ 
sence  of  standby  power  inherent 
in  both  devices  showed  promise. 

The  transistor  is  an  efficient 
amplifier  at  low  power  levels  and 
the  magnetic  amplifier  excels  at 
high  power  levels. 

The  marriage  is  in  a  servo 
amplifier  by  the  Industrial  Con¬ 
trol  Co.  of  Wyandanch,  New  York. 
The  transistor  acta,  in  effect,  as 
a  preamplifier  for  the  magnetic 
amplifier  power  stage. 

►  Simple  Circuit — The  circuit 
used  is  quite  simple,  and  yet  it 


offers  power  gains  of  several  thou¬ 
sand  with  a  speed  of  response 
limited  only  by  the  operating 
frequency. 

Input  and  output  may  be 
either  d-c  or  a-c,  and  negligible 
power  is  consumed  by  the  amplifier 
when  no  power  is  being  delivered  to 
the  load. 

Work  is  still  going  on  to  develop 
new  designs,  although  the  existing 
circuit  is  directly  applicable  to 
a  wide  variety  of  control  applica¬ 
tions  in  its  present  form. 

A  number  of  improvements 
are  expected  to  result  from 
use  of  better  transistors,  when 
they  become  available  in  sufficient 
quantity  to  make  their  use  in 


commercial  equipment  feasible. 
Higher  gains  may  be  obtained  by 
using  cascaded  transistors. 

The  new  development  makes 
available  to  industry  a  highly  ef¬ 
ficient  and  versatile  packaged 
servo'  amplifier  that  is  virtually 
indestructible  and  may  be  ex¬ 
pected  to  have  a  long  life.  With 
present  models  power  levels  of  a 
fraction  of  a  watt  to  500  watts 
may  be  controlled  by  such  low- 
power  devices  as  thermocouples, 
synchros,  small  potentiometers 
and  photocells.  The  transistor- 
magnetic  amplifier  may  also  be 
used  in  other  applications  where 
low-frequency  amplification  is  de¬ 
sired. 


TV  Servicing  Business  Patterns 


Survey  of  dealers  reveals  large 
variations  in  efficiency  of  op¬ 
eration  and  charges  for  work 

The  pattern  of  radio  and  tele¬ 
vision  service  business  operation 
shows  up  as  hectic  and  varied  in  a 
recent  GE  survey  of  2,175  full-time 
dealers. 

Average  dollar  volume  for  all 
dealers  in  1951  ranged  from  $6,- 
150  per  technician  in  the  small 
shop  to  $8,200  per  technician  in 
shops  having  over  10  technicians. 
Corresponding  figures  for  shops 
specializing  in  tv  work  are  $7,- 
330  to  $8,500. 

►  Jobs  Per  Technician — An  aver¬ 
age  of  35  jobs  is  completed  per 
week  by  each  technician,  but  the 
average  is  by  no  means  represen¬ 
tative.  Some  of  the  six  to  nine 
man  shops  fixed  over  60  sets  per 
week  per  technician,  while  others 
got  less  than  14  jobs  per  week  out 
of  each  technician. 

Billing  per  service  call  also 
showed  an  extreme  variation  from 
the  $8  average  figure  for  tv  and 
$5.50  for  radio.  Combining  all 
dealers,  the  extremes  show  9  per¬ 
cent  of  the  firms  averaging  $3  per 
call  as  a  low  and  $14  per  call  as 


a  high.  On  the  other  hand,  over 
75  percent  had  average  billings 
in  the  range  of  $5  to  $10. 

►  Contracts — In  firms  having  un¬ 
der  5  technicians,  less  than  10 
percent  of  the  tv  calls  were  under 
service  contract.  With  large  firms 
specializing  in  tv  service,  a  sur¬ 
prisingly  high  figure  was  reported 
for  1951 ;  75  percent  of  the  calls 
were  under  service  contract. 

Percent  of  service  jobs  com¬ 
pleted  in  the  home  on  tv  sets 
ranged  from  78  percent  for  the 
small  dealer  to  86  percent  for 
those  having  over  40  technicians. 

Triple-Use  Waveguide 
For  TV,  Phones,  Power? 

"Barlow's  Tube"  in  London  has 
U.  S.  counterpart  at  Bell  Labs 
and  Signal  Corps 

For  many  years,  power  companies 
have  also  been  using  their  high- 
tension  lines  stretching  across  the 
country  as  carriers  for  wired-wire¬ 
less  radiotelephone  communica¬ 
tion.  More  recently,  the  Signal 
Corps  has  been  experimenting  with 

(Centiniied  on  pog*  26) 
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Elmctronie  CompoH»nt$  Division 


Stackpole  Carbon  Company,  St.  Marys,  Pa. 

AUo  •  LINE  AND  SLIDE  SWITCHES  •  CERAMAC^  (f.rril.)  COrES  •  IRON 
CORES  •  MOLDED  COIL  FORMS  •  GA  "GIMMICK**  CAPACITORS.  .Ic. 
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■  •  DuSTRY  report  —  Contmuca 


MEETINGS 


Feb.  4-6:  Western  Computer 
Conference,  Hotel  Statler,  Los 
Angeles,  Calif. 

Feb.  5-7:  IRE  Southwestern 
Conference  and  Electronics 
Show,  Plaza  Hotel,  San  An¬ 
tonio,  Texas. 

Feb.  5-7 :  Audio  Fair,  Alexan¬ 
dria  Hotel,  Los  Angeles,  Calif. 

March  9-12:  NEMA,  Edgewa- 
ter  Beach  Hotel.  Chicago,  Ill. 

March  19-20:  National  Col¬ 
legiate  Industry-Government 
Conference  on  Instrumenta¬ 
tion,  Michigan  State  College, 
East  Lansing,  Mich. 

March  23-25:  Sixth  Annual 
Conference  for  Protective  Re¬ 
lay  Engineers,  A  &  M  College 
of  Texas,  College  Station, 
Texas. 

March  23-26;  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Central 
Palace,  New  York,  N.  Y. 

March  23-27:  Western  Metal 
Exposition,  Pan-Pacific  Audi¬ 
torium  and  Western  Metal 
Congress,  Statler  Hotel,  Los 
Angeles,  Calif. 

Apru.  18:  Seventh  Annual 
Spring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 
Ohio. 

April  27-30:  Spring  Meeting  of 
USA  National  Committee  of 
URSI-IRE  Professional 
Group  on  Antennas  and  Prop¬ 
agation,  National  Bureau  Of 
Standards,  Washington,  D.  C. 

April  27-May  8;  British  Indus¬ 
tries  Fair,  Birmingham  & 
London,  England. 

April  28-May  1 :  Seventh  An¬ 
nual  NARTB  Broadcast  En¬ 
gineering  Conference,  Bur¬ 
dette  Hall,  Philharmonic 
Auditorium,  Los  Angeles, 


California. 

April  29-May  1 :  1953  IRE- 
AIEE  Electronic  Components 
Symposium,  Shakespeare 
Club,  Pasadena,  Calif. 

May  1:  American  Association  of 
Spectrographers  Symposium, 
Chicago,  Ill. 

May  11-13:  IRE  National  Con¬ 
ference  on  Airborne  Electron¬ 
ics,  Dayton,  Ohio. 

May  18-21:  1953  Electronic 

Parts  Show,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  18-23:  Third  International 
Congress  On  Electroheat, 
Paris,  France. 

May  24-28:  NAED,  45th  Annual 
Convention,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  24-28;  Scientific  Apparatus 
Makers  Association  Annual 
Meeting.  The  Greenbrier, 
White  Sulphur  Springs,  W. 
Va. 

June  15-19:  Exposition  of  Basic 
Materials  for  Industry,  Grand 
Central  Palace,  New  York 
N.  Y. 

June  16-24'  International  Elec¬ 
tro-acoustics  Congress,  The 
Netherlands. 

JUNH  20-Oct.  11:  German  Com¬ 
munication  and  Transport  Ex¬ 
hibition,  Munich.  Germany. 

Aug.  19-21:  IRE  Western  Elec¬ 
tronic  Show  &  Convention, 
Municipal  Auditorium,  San 
Francisco,  Calif. 

Aug.  29-Sept.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 

Sept.  1-3:  International  Sight 
and  Sound  Exposition,  Palmer 
House,  Chicago,  Ill. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 


the  G-string,  a  single  wire  coated 
with  enamel  or  plastic  along  which 
very  high-frequency  currents 
travel.  Radar  has  made  familiar 
the  use  of  the  waveguide,  a  hollow 
tube  through  which  microwaves 
pass. 

►  Marriage  of  ('onvenience — H.  M. 
Barlow,  a  professor  at  the  Univer¬ 
sity  of  London,  proposes  the  use 
of  a  pair  of  hollow  copper  tubes 
that  will  carry  multiple  telephone 
conversations  within,  television 
signals  on  the  outside  surface  and 
power  within  the  copper.  So  far, 
he  has  confined  his  research  pri¬ 
marily  to  the  radio  phase  of  the 
problem. 

Bell  Telephone  Laboratories  en¬ 
gineers,  whose  main  concern  like¬ 
wise  is  communications,  admit  to 
‘‘strenuous  activity”  in  the  devel¬ 
opment  of  long-distance  techniques 
using  circular  waveguides  at 
50,000  megacycles — only  slightly 
different  from  those  employed  by 
Barlow. 

The  new  Bell  type  L-3  coaxial 
cable  system  handles  1,800  cir¬ 
cuits.  The  number  might  be  more 
than  doubled  with  the  waveguide 
technique. 


Business  Briefs 

►  Cheaper,  better  transistors  may 
not  be  far  awav,  if  a  new  “sub¬ 
stance”  recently  announced  by 
Brown-Alien  Chemicals,  Inc.  of 
New  York  City  lives  up  to  claims 
made  for  it. 

►  Super-sniffer  that  smells  gas 
leaks  by  electronics  and  sounds 
an  alarm  if  ail  is  not  well  is  now 
being  used  to  detect  leaks  in  her¬ 
metically  sealed  aircraft  equip¬ 
ment. 

►  Swiss  financial  group  represent¬ 
ing  the  Union  des  Banques  Suis- 
ses  may  invest  in  tv  set  manufac¬ 
turing  in  Italy.  It  has  been  esti¬ 
mated  that  100,000  sets  could  be 
ab.sorbed  by  the  Italian  market 
in  1953. 

►  If  the  Bureau  of  Internal  Reve¬ 
nue  takes  over  Grand  Central 
Palace  for  office  space  later  this 


year,  as  has  been  reported,  the 
1954  IRE  National  Convention  will 
be  held  in  the  Kingsbridge  Armory, 
Bronx,  N.  Y.,  according  to  an  an¬ 
nouncement  by  J.  W.  McRae,  presi¬ 
dent,  and  G.  W.  Bailey,  executive 
secretary  of  the  Institute. 

►  Australia  will  spend  a  total  of 
$20  million  on  military  electronic 
equipment  with  local  manufactur¬ 
ers,  New  types  of  radar  equipment 
will  not,  however,  be  developed  in 
Australia  as  previously  planned  be¬ 
cause  of  insufficient  time.  U.  S.  and 
British  designed  radar  will  be  used. 
It  will  be  made  by  local  firms  hav¬ 
ing  overseas  affiliations. 


►  Satellite  tv  station  for  Hawaii 
may  be  put  into  operation  this 
year  by  KGMB-TV  in  Honolulu  as 
part  of  a  plan  to  extend  tv  service 
to  six  major  islands  extending 
over  a  chain  300  miles  long. 

►  Power  consumption  of  tv  home 
receivers  adds  an  estimated  $200 
million  a  year  to  the  utility  indus¬ 
try’s  revenues,  according  to  C.  B. 
Jolliffe  of  RCA.  Tv  studios  and 
transmitters  increase  income  an¬ 
other  $2.5  million.  In  New  York 
alone,  an  income  of  $12  million 
during  the  year  ending  June  30, 
1952  is  attributed  to  home  tv 
usage. 
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FILTRON'S  Engineering  division,  with  its  completely  equipped  screen 
room  facilities,  is  always  available  to  measure  and  recommend  RF 
Interference  Filters  for  your  equipment,  to  meet  and  exceed  the  Radio 
Interference  requirements  of  MIL-l-6181. 


FILTRON'S  production  facilities  are  suppying  more  RF  Interference 
Filters  for  use  in  military  electronic  equipment  than  ever  before,  to 
meet  the  nation's  requirements. 

FllTRON...fhe  LEADER  IN  RF  INTERFERENCE  FILTERS ...  has  pioneered: 


Sub  miniature  Filters  Wide  band  Multi-section  Units 

Hiqh-temperature  Filters  RF  Filters  “Custom  Designed  ' 

RF  Filters  to  withstand  Shock  ond  Vibration  to  meet  YOUR  requirements 
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year  old  Patent 
mean  to  you? 


Stonized  spiral  wound  phenolic 
coil  ibnns,  collars,  and  assemblies 
are  finding  increasing  acceptance 
by  the  electronics  industry. 


Stone’s  plain  or  printed  contain¬ 
ers  MM  specialties  are  widely 
used  in  the  pharmaceutical  and 
industrial  fields. 


For  more  than  a  quarter  century 
Stone  has  aided  the  expiring 
automotive  and  electrical  indus¬ 
tries  by  the  development  of  low 
cost  spiral  insulating  tubes. 


Washington  17,  D.  C. 
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STONE  PAPER  TUBE  COMPANY 


900-922  Franklin  Street,  N.  E. 


Want  morn  information^  Um  post  cord  on  last  page. 


Low  cost  quality  bobbins  and 
spools  by  Stone  are  meeting  the 
exacting  specifications  of  leading 
coil  winding  firms. 


We  have  become  specialists  in  the  manufacture  of  spiral  wound 
insulating  tubing,  sleeves,  and  bobbins.  They  can  be  furnished  in 
diameters  as  small  as  ID,  various  wall  thicknesses  and  lengths, 
and  of  many  materials  including  hi-dielectric  kraft,  hsh  paf)er,  and 
plastic  films.  We  can  produce  these  custom-made  quality  products 
to  close  tolerances.  They  are  low  in  cost  and  our  service  is 
unsurpassed. 

The  use  of  our  products  by  many  hundreds  of  America’s  leading 
manufacturers  is  ample  testimony  that  this  heritage  of  one  hundred 
twenty-six  years  has  well  equipped  us  to  satisfactorily  fulfill  a  large 
number  of  their  specific  requirements. 

Sales  representatives  are  located  in  principal  cities.  We  would 
welcome  an  opportunity  to  serve  you.  •  . 


One  hundred  twenty-six  years  of  experience,  know-how,  inven¬ 
tiveness — call  it  what  you  will — is  something  we  alone  can  give  you 
in  our  particular  field. 

For  Chester  Stone,  the  Inventor  of  the  washing  machine  of  this 
patent,  was  the  father  of  our  founder,  and  the  great  uncle  of  our 
president. 

One  hundred  twenty-six  years  later  to  the  month,  we  continue  to 
be  very  much  interested  in  washing  machines,  but  in  a  different  way. 
Today  we  manufacture  insulating  bushings  for  the  electric  motors, 
fibre  bobbins  for  the  time  controls,  and  laminated  paper  base 
phenolic  sleeves  for  mounting  insulation. 

The  United  States  has  become  a  nation  of  specialists  in  the  years 
since  John  Quincy  Adams,  the  President;  Henry  Clay,  the  Secretary 
of  State;  and  William  Wirt,  the  Attorney  Ceneral,  signed  this  patent 
in  1827. 


IXC.  KILO^GiTS 


High-Voltage  CAPACITORS? 


Plastic  Capacitors,  Inc.,  achieve  capacitor  designs  in 
smaller  sizes  and  higher  working  temperatures  with  in¬ 
creased  life  expectancy. 


This  is  accomplished  by  uniquely  processing  plastic 
films  for  use  as  the  solid  dielectric  in  their  capacitors. 


Our  catalog  describes  these  features  including  capac¬ 
itors  with  voltage  range  up  to  60  Kv.  but  AC  capacitors 
and  higher  voltage  DC  capacitors  are  available  on  spe¬ 
cial  order. 


Writ*  toilay  on  your 
compony  letterhead  for 
your  copy  of  this  com¬ 
prehensive  catalog. 


Your  inquiries  are  invited, 


PiaMic  Capaciict^,  Jfhc. 

PLASTIC  FILM  CAPACITORS  •  HIGH  VOLTAGE  POWER  PACKS  •  PULSE  FORMING  NETWORKS 
2511  WEST  MOFFAT  STREET  •  CHICAGO  47,  ILLINOIS 
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Thm  wall  3-core 
construction  as¬ 
sures  flux  conti¬ 
nuity...  prevents 
"dry"  joints 

Contains  only  Vir- 

fin  tin  &  lead, 
in  -  99.75% 
pure.  Lead  - 
97.97%  pure. 

Only  Multicore 
has  Ersin  Flux- 
high  grade  water- 
white  rosin,  ^ho¬ 
mogeneously 
activated. 

Non-corrosive 
even  after  long 
exposure  to 
humidity. 

Wets  metal  rap¬ 
idly  due  to  re¬ 
duced  surface 
tension. 

Vigorous  fluxing 
action. 

Leaves  only  pure 
rosin  after  sol¬ 
dering. 

Perfect  joints  on 
difficult  metals  & 
alloys  even  if 
oxidized 

Total  %  flux  to 
solder  less  than 
many  single 
cored  solders 

Rigid  quality 
control  insures 
same  standards 
in  every  Multi¬ 
core  reel 


Conforms  with 
QO  S  S71-b  and 
all  other  perti- 
'  neat  Federal 
Specifications. 


MULTICORE 


SALES  CORP. 


MULTICORE 


SOLDERS 


LTD 


Description 

The  Spectrum  Analyzer  is  test  equipment  designed  primarily  for  use  with  aircraft  radar  and  beacor 
equipment  operating  over  a  frequency  range  of  8470  to  9630  mc/$.  Housed  in  a  compact  portabh 
carrying  case,  the  whole  assembly  weighs  approximately  90  pounds. 

In  operation,  the  Spectrum  Analyzer  displays  on  an  oscilloscope  a  pattern  representative  of  the  distri¬ 
bution  of  energy  among  the  various  frequencies  in  the  output  of  a  pulsed  oscillator.  This  equipment 
is  equal  to  our  government  models  TS- 14  8/UP. 

Applications 

This  very  sensitive  micro-wave  receiver  will  provide  accurate  measurement  of  .the  spectra  of  radio 
frequency  oscillations  in  radar  and  beacon  equipment.  It  will  also  measure,  within  its  own  range, 
frequencies  of  echo  boxes,  magnetrons,  test  sets,  local  oscillators  and  a  variety  of  resonant  cavities.  It 
can  also  be  used  to  check  magnetron  pulling  and  AFC  circuits,  and  as  a  frequency-modulated  oscil¬ 
lator  to  tune  T/R  Boxes  and  R/T  Boxes  in  transmitter-converten. 

The  Analyzer  is  so  sensitive  that  the  magnetron  signal  can  usually  be  picked  up  at  some  distance  from 
the  source,  thus  making  the  equipment  easy  to  use  in  any  convenient  location. 


K| 
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Specifications 

Power  Supply .  50-1200  Cps;  105-125  Volts;  125  Watts 

Frequency-meter  Range . Calibrated  directly  from  8470  mc/s  to  9630  inc/s 

Sweep  Frequencies  . Continuously  Variable  from  10  to  30  Cps 

Attentuation  (Spectrum  Amplitude)  . Uncalibrat^.  Variable  from  3  to  70  db. 

Operating  Temperature  Range . — 40“C.  to 

Frequency  swing  of  analyzer  r-f  oscillator  (sawtooth  FM)  . .  40  to  50  mc/s 

Overall  i-f  bandwidth  at  half  power  points . 50  kc/s 

Sensitivity  to  CW  —  Spectrum  Amplified  Pos.  —  80  db.  below  1  watt  for  1  inch  of  deflection  on 
Oscilloscope  Screen. 

—  Spectrum  Position  —  55  db.  below  1  watt  for  1  inch  of  deflection  of  Oscillo¬ 
scope  Screen. 

Maximum  dispersion  of  spectra . 1.5  mc/s  per  inch 

Maximum  error  .  +5  megacycles 

We  will  gladly  furnish  all  details  regarding  specifications,  prices,  and  delivery. 


nRST  to  accnratelY  determine 
the  mechanical  and  electrical 
equivalent  of  heat 


JOULE 


James  Prescott  Joule 

1818-18H9 


This  English  physicist  was  one  of  the  first  propounders  of 
the  principle  of  the  conservation  of  energy.  His  experi¬ 
ments  in  1  843  determined  the  value  for  the  equivalent 
quantities  of  heot  ond  work  He  olso  proved  by  experi¬ 
ment  that  the  heat  produced  in  a  wire  by  the  passage  of 
electricity  varies  directly  with  the  resistance  of  the  wire 
and  with  the  square  of  the  current  (Heat  .2381“’  Rf). 
The  Joule,  a  standard  unit  for  measuring  work  or  energy, 
was  so  named  in  his  honor. 
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Here’s  the  most  complptp  line  of  power  \ 

ty|»e,  rotary  tap  Bwitelien.  These  riip<:e<l  units  \ 

have  high  current  eapaeity  . . .  plus  six  outstatuling  \ 
features!  1 — Ceramic  construction,  to  provide  \ 

|M‘rnianent  insulation,  unaffected  hy  arcing.  2 — Kxtreine  X, 
compactness,  with  terminals  convenient  for  wiring.  3 — 
Silver>to-silver  contacts  to  eliminate  contact  maintenance. 

4 — Sidf-<’leaning  rotor  contact.  5 — "Slow-hreak” 
mechanism,  with  (M>sitive  cam-and -roller  for  ”slow-hreak. 
quick-make”  action  for  A-C.  6 — "Dead”  switch  shaft, 
insulated  by  strong  ceramic  hub. 


PHMITE  MANUFACTURING  COMPANY 
4816  Flournoy  Street 
Chicago  44,  Illinois 
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SPLITTINC  THE 
SPLIT  SBCONP  at  the 

Bendix'Westinghouse  Engi* 
neering  Research  Department 
laboratories  is  absolutely 
essential  in  exploring  erery 
possible  braking  requirement 
for  transportation  tomorrow. 


STANDABD  ELECTRIC  TIME  has  been  serving  industry, 
government  and  educational  institutions  for  almost  seventy 
years  with  fine  precision  instruments  and  equipment  for  the 
accurate  measurement  of  time. 


STANPABB  BLBCTBIC  MPBBL  8«1  Qocks  are  a  part  of  the  modem  laboratory  controls  testing 
equipmentand  timing  derices  shown  in  this  photograph . . .  they  accurately  measure  air  brake  application  and 
release  transmission  time  to  one 'hundredth  of  a  second  . . .  The  timers  are  started  instantaneous  to  brake 
pedal  movement  transmitted  through  an  electronic  circuit  and  are  stopped  by  means  of  a  highly  sensitive 
electro  pneumgtic  switch  located  at  pre*  determined  stations  in  the  air  brake  systenu 
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New  Woldes  Truarc  E-Ring  Dispenser 
Speeds  Assembly,  Cuts  Time  and  Costs 


VM  OMATia  TlMI-f  AVMO,  more  efficient  handling  and 
assembly  of  Waldes  Truarc  E-rings,*  here  is  an  auto¬ 
matic,  precision  tool.  Designed  for  one-at-a-time  re¬ 
peating  action,  the  Truarc  E-ring  Dispenser  can  be 
easily  operated  by  any  assembly  worker. 


WAIMS  raUAlC  ■•■MOt  (sizes  5133-9  to  50  inclusive) 
are  now  available  packed  on  stackrods  in  quantities 
ranging  from  250  to  500  pieces  per  rod.  Stackrods  are 
precision-made,  allow  re-loading  in  seconds.  No  inter¬ 
ruptions  to  continuous  flow  in  assembly. 

^Ditp^nmrt  toe  Woldot  Trumrc  Croeeont  Ping$  (myoB  5I03>  mlwo  ovmilobto. 


Truarc  applicator  is  pushed  for¬ 
ward  and  grips  a  single  E-ring. 


Applicator  withdrawn  (new  ring 
automatically  feeds  into  place). 


Ring  is  installed  in  groove  on 
shaft.  No  waste  time  or  motion. 


WRITE,  TODAY,  FOR  COMPlin  BROCHURE 
ON  WAIDES  TRUARC  E-RING  DISPENSER  | 

WALDES 


Waldes  Kohinoor,  Inc. 

47-16  Austel  Place,  L.  I.  C.  1.  N.  Y. 

□  Please  send  me  the  new  Waldes  Truarc  E-ring 
Dispenser  brochure.' 

n  I  am  also  interested  in  dispensers  for  Crescent 
Rings. 


RETAINING  RINGS 

WALDES  ROHINOOR,  INC  ,  LONG  ISLAND  CITY  i.  NEW  YORK 
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DIODE  FILTERS 


1403-01  1403-02 

1403-03 


TRIODE  PLATE  COUPLERS 


1404-01  1406-01 

1404-02  1406-02 


VERTICAL  INTEGRATOR 


OAfXiMO 


PENTODE  PLATE  COUPLERS 


1407-03 


AUDIO  OUTPUT  CIRCUITS 


1408-01  1408-02 


llectronic 

n^.circuit$ 


PERFECTED  BY  MORE  THAN 
A  DECADE  OF  DEVELOPMENT 


OFFER  THESE  ADVANTAGES 


Fewer  soldered  connections  mean  less  installation  time. 

Fewer  connections  mean  fewer  wiring  errors. 

Circuit  stability  is  improved  through  simplification. 

Costs  for  procurement  and  stock  maintenance  are  con¬ 
siderably  reduced. 

Space  is  saved  by  substituting  a  single  installation  for 
several  installations. 

Reduced  space  requirements  permit  reduced  size  and 
weight  of  complete  product. 

Other  material  costs  are  reduced  by  smaller  size, 
lighter  weight. 


Erie  Electronic  Printed  Circuits  achieve  miniaturization  by 
bonding  the  complete  or  partial  circuit  to  a  ceramic  base 
plate,  thus  combining  the  work  of  several  capacitors  in  one 
installation  unit. 

Erie  began  the  development  of  Printed  Circuits  in  1940, 
and  today  they  ore  widely  used  by  manufacturers  of  elec¬ 
tronic  products  to  effect  a  reduction  in  size,  weight,  and  cost; 
and  to  improve  performance.  ERIE  Electronic  Printed  Circuits 
have  helped  to  solve  design  and  production  problems  in 
radio  and  television  receivers,  hearing  aids,  miUtory  equip¬ 
ment,  and  many  other  products  employing  electronic  control. 
Write  for  catalog  and  samples. 

ERIE  componentB  are  stocked  at  leading 
electronic  distributors  everywhere. 


ERIE  RESISTOR  CORPORATION 


ElECTIONICS  DIVISION 


Main  Offices;  ERIE,  PA. 

Solei  Officci!  Cliffiide,  N.  J.  .  Philadelphia,  Pa.  •  Buffalo,  N.  Y.  .  Chicago,  III. 
Detroit,  Mich.  *  Cincinnati,  Ohio  •  lot  Angeles,  Calif, 
factories:  Bill,  PA.  •  LONDON,  INOLAND  •  TOIONTO,  CANADA 
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in  instruments  where  reliability  is  imperative 


where  other  materials  fail 


To  assure  maximum  service  life  and  accuracy, 
engineers  at  I^ear,  Incorporated,  planned  to  protect 
their  new  vertical  gyro-mechanism  from  corrosion  by 
housing  it  in  a  completely  inert  and  dehydrated  atmos¬ 
phere. 

Sealing  the  housing,  however,  proved  to  be  more  easily 
said  than  done.  Despite  the  most  elaborate  precautions, 
solder  and  flux  fumes  often  penetrated  the  joint  and 
contaminated  the  delicate  mechanism.  Once  sealed,  it 
was  impossible  to  reopen  the  case  without  loss  of  the 
expensive  cover  and  harness. 

To  both  of  these  problems  a  simple  and  ingenious  solu¬ 
tion  was  found.  A  thin  0-ring  of  Silastic  molded  to  fit 
snugly  under  the  cover  flange  is  used  to  exclude  the 


corrosive  fumes  generated  in  soldering  a  metal  strip 
over  the  entire  joint.  The  Dow  Corning  silicone  rubber 
0-ring  is  not  damaged  by  soldering  temperatures.  And, 
the  gyro-mechanism  is  just  as  accessible  for  repairs 
as  the  contents  of  a  hermetically  sealed  can  of  coffee. 
I^ar  also  uses  a  large  ring  washer  oi  Silastic  at  each 
end  of  the  housing  to  serve  as  resilient,  shock-absorb¬ 
ing  cushions  for  the  apparatus  at  stratospheric 
temperatures. 

And  that's  just  one  of  hundreds  of  examples  of  how 
Silastic  is  used  to  improve  the  performance  of  products 
ranging  from  cable  to  traction  motors,  from  domestic 
steam  irons  to  aircraft. 

*T  M.  R*g  U  S.  fat.  Off. 


For  more  information 
about  the  proportios  or 
fabrkators  of  SHastk,  mail 


I>owCorningCorporation,Dr|it.BE-2,Midland,Mirli. 
Pt««M  tend  mer 

□  Siltstk  FkU  id*  with  n«w  d<t«  on  proportios  and  oppbcotions  of  all  Silastic 
stocks  and  pastas 


DOW  CORNING 


this  coupon  today  or  phono 

1 

1 

applications 

Nama 

Tit  la 

m  SILICONES  g 

. 

1 

Company 

our  nearest  branch  office. 

W  aw 

1 

Addross 

I - - - - - - -T- _ ^  MIDUND,  MICHIOAN 

NtwYirt  •  Ut  *  WldlWItN,  D.  C.  •  la  Caoada:  fiiaitas  Canada  ltd  .Tpni  •  it  Cn|liid:  Mldbad  Slnw  UL 


Machlett  Contribution  Toward  Better, 


More  Reliable  Tubes  for  Industrial  Service 


ML-6257  ii)  the  latest  addition  to  Machlett's 
line  of  tubes  specially  designed  and  processed 
for  use  in  electronic  heating  equipment.  It  ful¬ 
fills  a  long  standing  requirement  for  a  long  life 
tube  which  can  safely  provide  3  kw  of  heater 
output  with  reliability  and  economy. 

ML-6257 — with  its  companion  tubes  ML-6256 
and  ML-6258 — makes  available  design  and  per¬ 
formance  characteristics  which  provide  a  higher 
standard  of  value  for  all  applications — including 
AM,  FM  &  TV  broadcasting. 

ML-6257  is  rated  5  kw  plate  dissipation  w’ith 
cooling  provided  through  an  integral  anode 
water  jacket.  Type  ML-62.56  with  the  same  rat¬ 
ings  uses  tlie  Machlett  automatic  seal  water 
jacket.  Type  ML-6258  designed  for  forced-air 
cooling  is  rated  at  3  kw  plate  dissipation. 

Phone,  wire  or  write  for  more  information — 
Machlett  Field  Engineers  will  he  glad  to  assist 
in  any  tube  application  problem. 


RATINGS  AND  CHARACTERISTICS 

EUctricol  Data— Ganara 

Filament  voltage . 

12.6  Volts 

Filament  current . 

27  Amps 

Amplification  Factor . 

21 

Interelectrode  Capacitances: 

Grid-Plate . 

20uuf 

Grid-Filament . 

22  uuf 

Plate-Filament  . 

0.7  uuf 

Maximum  Ratings— Class  C  Talagraphy 

(Key  down  conditions  per  tube 

without  modulation) 

D-C  Plate  Voltage . 

5500  Volts 

D-C  Grid  Voltage . — 

1500  Volts 

D-C  Plate  Current . 

1.5  Amps 

D-C  Grid  Current  . 

.22  Amp 

Plate  Input . 

7kW 

5  kW 

MM 


OVER  50  YEARS  OF  ELECTRON  TUBE  EXPERIENCE 


MACHLETT  LABORATORIES,  INC.,  SPRINGDALE,  CONNECTICUT 
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•  Outsid*  diain*t*r  of  tubos  and  rods 
os  small  os  .062'  diomoter  conlorloss 
ground  to  toUronco  of  ±.0001'. 


•  Rods  fro*  of  combor  for  pracision 
shafts. 


•  Rods  and  tubos  contorloss  polishod  to 
5  micro  inch  RMS  finish 

•  Cylindrical  ports  ground  both  insido 
and  outsido  to  diometor  toloronco  of 
±.0005"  with  concentricity  of  .001' 
TIR.  Sizes  up  to  816'  O.D.  by  24'  long 
ore  available. 


e  Holes  as  small  as  .187  diameter  can 
be  economically  lapped  to  toleronce  of 
±.001'. 


e  Plates  and  discs  up  to  50  square 
inches  can  be  precision  ground.  Flat 
parts  up  to  4  square  inch  area  are 
ground  flat  and  parallel  simultaneously 
on  two  sides;  flat  within  .0002',  parallel 
within  .0005',  and  thickness  tolerance 
.001”  is  practical. 


e  Parts  lapped  flat  within  a  few  light 
bands.  Special  parts  have  been  lapped 
to  .008'  thickness. 


As  a  rule  of  thumb:  On  critical  dimen¬ 
sions  which  lend  themselves  to  grinding, 
AISiAAag  ceromks  can  be  furnished  with 
the  accuracy  of  comparoble  precision 
metol  parts.  AISiMag  ceramics  are  more 
wear  resistant  than  steel  and,  in  many 
designs,  can  be  manufactured  to  close 
tolerances  at  lower  cost. 


AVAILABLE  IN 


s 


Ik  •• 


tin 


t  O 


AMERICAM  LAVA  CdRPORATIOM 


m 


CUSTOM  MADE  TECHNICAL  CERAMICS 


Each  year  we  have  added  more  equipment  and 
gained  more  skill  and  experience  in  grinding  AISiAAag 


ceramics.  We  like  difficult  and  complicated  problems. 
If  you  have  a  tough  one,  send  it  to  us.  We'll  tackle  it. 
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New  Materials  —  New  Techniques  —  New  Advantages 
Features  in  4  New  IRC  Resistors 

1IRC  Type  BOC  Boron -Carbon  V^-Watt  PRECISTOR  Meets 
All  Requirements  of  MIL-R-10509  Spedfkation 

No  other  non- wire- wound  resistor  combines  the  advantages 
of  this  all-new  Boron-Carbon  unit.  Type  BOC  reduces  the 
temperature  coefficient  of  conventional  deposited  carbon 
resistors— provides  high  accuracy  and  long-time  stability — 
replaces  high  value  wire  wound  precisions  at  savings  in 
space  and  cost.  You’ll  find  it  adaptable  to  a  host  of  critical 
circuitry  needs  — in  electronics  and  avionics,  communica¬ 
tions,  telemetering,  computing  and  service  instruments. 
Send  for  full  details  in  Catalog  Data  Bulletin  B-6. 
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New  IRC  Type  DCC  (DeposHtd  Coriion) 
Small -Size,  High-StabRity  Resittors 


Nt»  iwe  •n*y 

% 

•  m  cyclNif' 


This  It  th«  latsst  small-siz*  addition  to  IRC't  famous  lino  of 
doposMod  carbon  PRECISTORS.  Consarvatively  rated  at 
^  watt,  it  combines  occurocy  and  economy — assures  high 
stabiRty,  low  voltage  coefficient,  and  low  capacitive  and 
inductive  reactance  in  high  frequency  appikatioits.  Recom¬ 
mended  fori— Metering  and  voHage  divider  circuits  requiring 
high  stability  ond  close  tolerance— High  frequency  circuits 
demondhig  occurocy  and  stability — Other  critical  circuits 
in  which  characteristics  of  carbon  compositions  ore  unsuit 
abM  ond  wire-wound  precisions  are  too  large  or  expensive. 
Typ*  DCC  meets  Signal  Corps  Specification  Mll-R-10509. 
Complete  technical  data  in  Catalog  bulletin  ft-7. 
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4  New  IRC  Type  WW 
Precision  Wire 
Wounds  Surpass 
JAN-R-93  Characteristic 
B  Specifications 


For  full  information  on  these  products,  or  as¬ 
sistance  in  adapting  them  to  any  specific  appli¬ 
cation,  write  IRC,  Types  BOC  and  DCC  are 
currently  available  on  short  delivery  cycles  to 
manufacturers  of  military  equipment  only. 


This  completely  insuloled  unit  functions  as  a  resistor  under 
normal  condHim  ond  as  o  fuse  under  abnormal  conditions, 
SmoR,  compact,  stable,  it  con  be  wired  into  o  drodt  as 
eosVy  as  o  molded  wire-wound  resistor.  IvHetin  B-3. 


11%! 


Ujimmn,  Ci/iout  ^ 


Mot  Coopoo  Totay  (or  fvH  Dotot$  of  Tho$o  Mow  IRC  tesMers 

INTERNATIONAL  RESISTANCE  CO., 

403  N.  BROAD  ST..  PHILADELPHIA  B.  PA. 

PIvoM  (and  mo  futi  data  on  Iho  following  thockod  ilom$;— 

CJ  TyP*  BOC  Boren-Carbon  PRECISTORS 
in  Typa  WW  Praciiion  Wira  Wovndi 
□  Typ*  DCC  D<.potil*d  Carbon  PRECISTORS 
l~i  Typ*  FS  Fui«  Ratitfors 

U  Nama  and  Addrati  of  Naaratl  IRC  Ditfribulor 

NAME . . 

TITIE  . 

COMPANY . 

ADDRESS . CITY . ZONE  ..STATE . 


VOLTAGE 
REGULATED 
POWER  SUPPLY 


SER'tS 

rfO  POWtR  ■ 


Th*  K«pco  Mod*l  700  features  one  regulated 
voltage  supply  with  excellent  regulation,  low 
ripple  content  and  low  output  impedance. 


connecting  to  the  chassis.  All  terminals  are  also 
brought  out  at  the  bock  of  the  chassis. 


OUTPUT  VOLTAGE  DC:  0*350  volts  continuously  variable. 

OUTPUT  CURRENT  DC:  0*750  milliomperes  continuous 
duty. 


METERS; 


Ammeter:  0-1  ampere,  4"  rectangular. 
Voltmeter:  0*500  volts,  4"  rectangular. 


REGULATION:  In  the  range  30*350  volts  the  output  volt¬ 
age  variation  is  less  than  for  both  line  fluctua¬ 
tions  from  105*125  volts  ond  load  variation  from 
minimum  to  maximum  current. 


PHYSICAL  SPECIFICATIONS:  Cabinet  height  22%' 
width  21%",  depth  15%".  Rock  panel  height  21' 
width  1 9",  color  gray,  ponel  engraved. 


RIPPLE  VOLTAGE:  Less  than  10  millivolts. 


CONTROLS:  Power  on*ofF  switch,  H.V.  on-off  switch,  H.V. 


FUSE  PROTECTION:  Input  and  output  fuses  on  front  panel. 
Time  delay  relay  is  included  to  protect  rectifier  tubes. 


OUTPUT  TERMINATIONS:  DC  terminals  ore  clearly 
marked  on  the  front  panel.  Either  positive  or  negative 
terminal  of  the  supply  may  be  grounded.  DC  termi¬ 
nals  ore  isolated  from  the  chassis.  A  binding  post 
mounted  on  the  front  of  the  panel  is  available  for 


FOR  NEW  POWER  SUPPLY  CATALOG  -  WRITE  DEPT.  #1 
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We«t  nier*  ieteriMtlMf  Um  post  cerd  m  lest  peg*. 
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Specialist  engineers  and  quality  production 
hove  enabled  HERMETIC  to  develop  the  Tubu¬ 
lar  Seals  shown  and  many  others  with  these 
advantages: 


•  Labor  savmg  duo  to  elimination  of  I  soldor 
joint  per  terminal 

•  Parts  saving  because  leads  can  be  brought 
through  from  equipment  to  final  terminal  beard 
connection 

•  Higher  current  carrying  capacity  through  use 
of  copper  leads 

•  Space  saving,  both  inside  and  outside  unit, 
resulting  from  minimum  lengths  of  tubing 

•  Available  in  extra  lengths  for  current  carry¬ 
ing  and  evacuation 

•  Wide  variety  of  sizes,  layouts  and  tubings 
for  every  application 


Pictured  are  typical  Tubular  Feed-Throughs  from 
1.00”,  21  tubes  (1502-21)  to  1/8”  single  tube 
(1470)  and  other  standard  and  special  designs. 


HERMETIC  SEAL  PRODUCTS  CO. 

31  South  Sixth  Street,  Newark  7,  New  Jersey 


1401 


Times 


Silt 


Actuol 


1502-21 

(  Actual  Site ) 


SK-1277 

( Actual  Sill ) 


r-  \  1 —  T 

t  •  ’  t 

H  ^  F  ^ 


1498-10 

( I  Timit 
Actual  Silt ) 
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Here^s  How 

CRiri 


4)UALITY 
^ONT^OL'i) 

Assures  You 


*TYPE  ML-6  -  RANGE: 

1.4  —  76.0  me 
Supplied  per  Mil  type 
(;R-18:  CR-19;  CR-23; 
CR-27;  CR-28;  CR-32: 
CR-33;  CR-36:  CR.36 
when  specified. 


USTING  STABILITY 

i&ISuiiiif  aasfus 


in 


TOP  PERFORMANCE  IN 
EVERY  APPLICATION 
OF  2.WAY  RADIO 


Midland  Quality  Control  is  Midland’s  own 
system  of  making  sure  you  get  a  crystal  that 
takes  the  beating  of  extreme  heat  without  ex¬ 
cessive  drift.  Quality  control  starts  with  exact¬ 
ing  selection  of  quartz  and  extends  through 
every  step  of  processing. 

For  example,  slicing  of  the  crystal  is  guided 
by  X-ray  checks  to  maintain  highest  accuracy. 
Correct  angular  relationships  are  strictly  main¬ 
tained.  After  lapping,  X-ray  is  again  used  to 
detect  any  deviation  from  precision  standards. 
And  finally,  after  sealing,  tests  are  made  again 
—  tests  far  more  punishing  than  conditions 
found  in  actual  use. 

That's  why  STABILITY  is  something  you  can 
count  on  in  your  Midland  crystal  -  and  why 
Midland  quality  will  give  you  years  of  depend¬ 
able  service  in  every  respect. 

What0v»r  your  crystal  need, 
conventional  or  highly  specialized  . . . 


*TYPE  ML-1A-RANGE: 

2.0  —  16.0  me 
Supplied  per  Mil  type 
CR-IA  when  specih^. 

*TYPE  ML-4- RANGE: 

1.0  —  10.0  me 

Supplied  per  Mil  type 
CR-6;  CR-6;  CR-8;  CR- 
10  when  speeihed. 


When 


It  Has  to  Be  EXACTLY  RIGHT  .  .  .  Contact 


MANUFACTURING  CO.,  INC. 

'  3155  Fib«rglat  Road  Kansas  City,  Kansas 

Manufacturer  of  Quartz  Crystals  for  Electronic  Frequency  Control 
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How  SPiiD  NUT  Coil  Form  Foftonors 

to  Weather-Reporting  RADIOSONDE 


...QS  told  by  FRIEZ  INSTRUMENT  DIVISION 
of  Bendix  Aviation  Corp.,  Baltlmoro,  Md. 


FRIEZ  (jngineers  faced  three  basic  requirements 
in  specifying  fasteners  for  the  AN/AM T-4A 
Radiosonde.  First,  fasteners  had  to  be  Ught-uvight, 
since  the  device  is  set  free  and  carried  to  upper 
altitudes  by  balloon.  Second,  this  equipment  is 
expendable,  making  economy  a  prime  factor.  And 
third,  because  the  Radiosonde  transmits  vital  weather 
data  back  to  the  ground,  its  precise  nature  demands 


No  matter  what  your  fastening  problem,  you  can 
rely  on  aTinnerman  Fastening  Analysis  to  lead  the 
way  to  production  savings.  See  your  Tinnerman 
representative  for  details  on  this  free  service  for 
your  products.  And,  write  today  for  your  copy  of 
Speed  Nut  Savings  Stories,  a  booklet  of  amazing 
savings  to  industry:  Tinnerman  Products,  Inc., 
Department  12,  Box  6688,  Cleveland  1,  Ohio. 


Now,  light-weight,  low-<ost,  vibration- 
proof  SPEED  NUT  Coil  Form  fasteners  snap 
into  ploce  on  thit  plastic  terminal  board 
...saving  time,  weight  and  moteriols. 


In  Canada:  Dominion  Fasteners  Ltd., 
Hamilton,  Ontario.  In  Great  Britain: 
Simmonds  Aerocessories,  Ltd., 
Treforest,  Wales.  In  France:  Aero- 
cessoires  Simmonds,  S.  A. —  7  rue 
Henri  Barbusse,  Levallois  (Seine). 


rigid,  vibration-resistant  fasteners  for  proper  oper¬ 
ation.  Tinnerman  Speed  Nut  Coil  Form  fasteners 
were  selected  by  Friez  after  checking  many  various 
attaching  methods.  They  more  than  met  the  3-count 
performance  requirement,  giving  added  savings  in  ma¬ 
terials  and  handling  over  elaborate  machined  types. 
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LIMIT  SWITCHES  —  Even  under  severe  service, 
this  double-break  switch  will  stand  up  well. 
Its  2  independent  circuits  are  alternately  held 
open  and  closed  solely  by  small  Carboloy  per¬ 
manent  magnets.  The  magnets  assure  positive 


contacts,  cleaner  breaks  without  strain  or  ap¬ 
preciable  wear  on  operating  parts,  plus  a  higher 
degree  of  accuracy  within  limits.  Also  cut  down 
costs  of  materials,  assembly.  A  typical  case  of 
product  improvement  with  Carboloy  magnets. 


How  you  con  improve  controls 
size,  weight,  cost  with 


TENSION  BRAKES  —  Three  tiny  Carboloy  permanent  magnets  are  used 
in  this  new  magnetic  brake  that  controls  the  winding  of  yam  and 
fine  fibres.  The  magnets  (shown  in  cutaway)  provide  even  tension 
through  magnetic  drag,  cut  down  on  abrasion,  slippage,  static  elec¬ 
tricity  —  give  wider  tension  and  speed  ranges.  Carboloy  permanent 
magnets  never  need  maintenance,  never  fail. 

Wont  mere  information?  Utt  post  cord  on  lost  page. 


OUTSTANDING  ADVANTAGES  OF 
CARBOlOY  PERMANENT  MAGNHS 

1  Cool  —  generate  no  heat 

2  Require  no  electrical  energy 

3  Cost  nothing  to  operate 

4  Eliminate  coils,  windings,  wiring, 
etc. 

5  Need  no  maintenance  —  no  coils  to 
burn  out,  no  slip  rings  to  clean  or 
replace,  etc. 

6  Simplify  mechanical  assemblies  — 
exert  strong  tractive  force  for  hold¬ 
ing,  lifting  and  separating  devices 
that  eliminates  component  parts, 
makes  product  design  and  fabrica¬ 
tion  simple 

7  Save  space— great  magnetic  strength 
in  small  sizes 

8  Powerful  —  and  power  is  constant 

9  Combine  electrical  and  mechanical 
features— transform  electrical  energy 
into  mechanical  motion;  mechanical 
motion  into  electrical  energy 

1 0  No  power  failures  ever 

1 1  Resist  moisture  —  no  coils  to  collect 
dampness 

1  2  Give  uninterrupted  operation 

1 3  Create  savings  —  often  eliminate 
costly,  power-supplying  parts 

1 4  Simple  —  no  operating  parts 

15  Reduce  weight,  product  size 

1 6  Supply  a  permanent  source  of  energy 
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PLUGGING  CONTROLS -New  device  for 
brakeless  stopping  of  motors  features 
Carboloy  magnets.  Eddy-current  disk  ro¬ 
tates  in  magnetic  assembly,  creates  torque. 
As  motor's  speed  nears  zero  with  power 
reversed,  torque  interrupts  circuit,  cuts 
stopping  time  from  20  seconds  to  1  second. 


CIRCUIT  BREAKERS  —  Here,  a  Carboloy  mag¬ 
net  assembly  simplifies  trip  element.  It 
eliminates  a  coll  and  polarizing  connec¬ 
tion  .  .  .  makes  possible  reverse-current 
tripping  independent  of  system  voltage. 
Breaker  weighs  less,  costs  less  to  build, 
eliminates  nuisance  trips  in  circuits. 


SNAP  SWITCHES  —  Three  reasons  Mlnne- 
apoUs-Honeywell  uses  a  Carboloy  perma¬ 
nent  magnet  In  this  fan  control  and  high- 
limit  switch;  1)  It  occupies  a  small  space 
and  gives  a  higher  degree  of  magnetic 
energy  per  unit  per  space.  2)  It  offers 
higher  stability.  3)  The  cost  Is  low. 


. . .  trim  down  their 
Carboloy  Permanent  Magnets 


Here  are  5  compact  controls  that  now 
work  better,  weigh  less  and  cost  less  to 
build,  thanks  to  engineering  foresight  and 
Carboloy  permanent  magnets. 

Do  you  manufacture  controls  or  similar 
devices?  If  so,  chances  are  excellent  that 
you  can  profit  from  Carboloy  permanent 
magnets,  too. 

For  these  magnets  are  simple,  self-con¬ 
taining  sources  of  energy  that  never  fail. 
Powerful  in  small  sizes,  they  need  no 
external  power  supply,  never  require 
maintenance.  They  reduce  fabrication  costs 
by  eliminating  wires,  coils  and  operating 
parts.  They  let  you  simplify  designs  .  .  . 


build  lighter,  smaller,  finer-performing 
products  at  substantial  savings. 

Check  the  controls  on  these  pages.  Then 
check  Carboloy  magnet  engineers.  These 
experts  can  likely  tell  you  in  a  hurry  just 
where  and  how  a  magnetic  assembly  can 
help  you.  And,  of  course,  they’re  at  your 
service  whenever  you  want  a  hand  in 
magnet  design  and  application. 

Look  to  Carboloy  production  lines,  too, 
for  uniform,  high-quality,  low-cost  magnets 
for  control  equipment— all  sizes,  all  shapes; 
cast  or  sintered  to  your  specifications.  Mail 
coupon  for  free  Magnet  Design  Manual 
and  Standard  Stock  Catalog. 


<ARBOLOY 

OEPARTMCNT  OF  GENERAL  ELECTRIC  COMPANY 
11139  E.  •  MiU  Av«.,  D«treit  33,  Michigan 

Plant*  at  Dotroit,  Michigan;  Edmora,  Michigan 
and  Schanactady,  Now  York 

"Carboloy"  i*  th«  r*gittarad  frodamark  tor  tho  product* 
of  Carboloy  Doportmonl  of  Gonorol  Eloctric  Company 


MAIL  COUPON  TODAY 


CARBOLOY  Dopartmant  of  Ganaral  Eloctric  Company 
11139  E.  8  Milo  Avo..  Dotroit  32,  Michigan 


Ruth  mo,  without  cott  or  obligation,  copiot  ol  Pormonont  AAognot  Ootign 
Manual  PM-101  and  Standard  Stock  Catalog  PM-100. 


.lONI,  STATE. 
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The 

UCINITE  CO 


Newtonville  60,  Mass. 
Division  of  United-Garr  Fastener  Corp, 


•  Test  Jacks  1 
by  UCINITE 


General  features  of  i  iS^ JO  test  jack:  Silver- 
plated,  heat-treated  beryllium  copper  con¬ 
tact  is  made  in  one  piece  with  large  terminal 
end  for  easy  soldering.  'I'erminal  end  is  tin- 
dipped.  Brass,  nickel-plated  shell  and  nut. 


Metal  shell  insures  firm,  dependable 
mounting.  I^hosphor  bronze  lock  washer 
is  nickel-plated.  Nylon  insulator  available 
in  different  colors:  White,  black,  red,  green, 
brown,  orange,  blue. 


ALSO  AVAILABLE 


118984.  Feed  throng  type,  similar  to  118930 
but  with  one-piece  brass  terminal  stud,  tin¬ 
plated. 


119052.  Same  as  118930  but  with  special 
milled  end  with  elongated  hole  for  wiring. 


SpeelalIntM  in 


ELECTRICAI.  ASSEMBLIES, 


Wont  more  iiiformatioR?  Use  post  cord  on  last  po^c. 
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TAV***** 


Turn  over  yoi2fl||||||||fa^  to  spt 

cialists  .  .  .  traiiie(np|||H^'  cfi^iiowlHpio^ave  beei 
through  the  trial-andle^H  stage  iilthH|ni^ly  specia 
^^^field  and  staff  ip 

BBkjnitecLCiirr  an?1lli's^p|||iteri  have  hill 

Each  division  of 
special  knowledg 


volume 

the  assemb’l|H|^|[^H 
ncnts,  we  are 
fastening  need.^ll^^B 

Before  bidding  on 
or  special  fastening  deBtt 
Carr  field  representative. 


ralpjjgrgi^izationthidhsm  ^ 
I  in  materi^s  and  mettbda  to  | ' 


|| 


paring  fasieners 
nearest  Umted- 


UNITSD-CJk«R 


MAfCfJ^S  OF 


FASTENERS 
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LABORATORY  TEST  EQUIPMENT 


•k  Accuracy 
'k  Dependability 

Th.  COLLINS  51 J 

Communications  Receiver 


The  Collins  51j  Communications  Re¬ 
ceiver  in  addition  to  its  outstanding  per¬ 
formance  in  the  communications  held,  is 
being  widely  used  in  industrial  laborato¬ 
ries  as  a  sensitive  and  accurate  measuring 
instrument  and  as  a  spectrum  analyzer. 
Write  for  complete  specifications  and 
details  today. 


rUQUINCY  RANOli 

.54  to  30.5  megacycles. 

TYPI  OP  CIRCUITS 

Double  Conversion  Superheterodyne. 

CALIBRATIONS 

Direct  reading  in  megacycles  and  kilocycles.  One  turn  of 
main  tuning  dial  covers  100  kilocycles  on  all  bands. 

TUNINGS 

Linear,  divided  into  30— one  me  bands. 

PRIQUINCY  STABILITYs 

Overall  stability  within  1  kc  under  normal  operating 
conditions. 

SiUCTIVITYs 

5.5  to  6.5  kilocycles  wide  at  6  db  down.  17  to  20  kilo¬ 
cycles  wide  at  60  db  down. 


AUDIO  OUTPUTS 

4  and  600  ohms  impedance.  11/2  watts  at  1000  cps  with 
less  than  15%  distortion  overall.  "S”  meter  may  be 
switched  to  read  audio  output. 

RF  INPUTS 

High  impedance  single-ended.  Break-in  relay  mounted 
internally.  Antenna  trimmer  will  resonate  input  circuit 
when  used  with  any  normal  antenna. 

POWER  REQUIREMENTSs 

85  watts  45/70  cps,  115  volts  or  230  volts  by  reconnec¬ 
tion  on  power  transformer. 

DIMENSIONSs 

Panel  —  10  1/2  inches  high,  19  inches  wide,  notched  for 
rack  mounting.  Optional  metal  cabinet  —  21  1/8  inches 
wide,  12  1/4  inches  high  and  13  1^8  inches  deep.  Sj^aker 
available  in  metal  cabinet  15  inches  wide,  10  5/8  inches 
high  and  9  1/  8  inches  deep. 


For  txcolltnco  in  radio  communication!  equipment,  it's 


I  COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 

!  11  W.  eand  St.,  new  YORK  so  IOSO  Hi-linu  Drivu,  DALLAS  2 


2700  W.  Oliva  Ava.,  BURBANK 


Want  mere  infermotien?  Us*  pest  cord  on  loti  poge. 
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Namt. 


A'ldrif, 


WHATEVER  YOUR  FUSE  NEEDS 
THIS  ONE  SOURCE  SAVES  TIME  AND  TROUDLE 


for  TELEVISION...RADIO...RADAR 
INSTRIIMENTS...CONTROLS...AVIONICS 


From  fractional  amperage  types  to  huge  industrial 
fuses,  BUSS  has  specialized  in  a  complete  fuse  line 
for  the  past  39  years.  Whatever  your  circuit  protection 
problem,  you  can  choose  from  this  complete  line  not 
only  with  convenience  but  with  confidence  in  the 
unequalled  BUSS  reputation  for  quality  and 
dependability. 

Evidence  of  BUSS  dependability  is  the  rigid 
electronic  testing  every  fuse  must  undergo  before 
leaving  the  factory.  Ultra-sensitive  electronic  devices 
check  it  to  exacting  standards  of  construction, 
calibration  and  physical  dimension. 

When  you  install  BUSS  Fuses  you  can  forget 
about  fuse  troubles  yet  you  can  be  certain  of  positive 
protection. 

Turn  To  BUSS  Engineers  With  Your  Fuse 
Problems. 

They  will  be  glad  to  assist  you  in  selecting  the  fuse 
to  do  the  job  best . . .  and  if  possible  a  fuse  that  will  be 
available  from  local  wholesaler’s  stocks. 


...Plus 

A  COMPLETE  LINE  OF  FUSE  CLIPS, 
BLOCKS  AND  HOLDERS 


BUSSMANN  Mt(.  Co.  (Divit<on  of  McGraw  Electric  Co.) 
University  u  Jefferson.  Sc.  Louis  7,  Mo. 


■  rieasc  send  me  bulletin  SFB  conteininc  I 
*  BUSS  smell  dimension  fuses  and  fuse  no 


USE  THE  HANDY  COUPON  — /t’.s /wst 
jjootl  business  to  rely  on  BUSS  FIJSHS 


CompaHD^ 


CUy  d  ZoMt _ 


-  {LRC  251 
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TO  BACKTRACK  SHELL  TO  GUN 
and  destroy  same 


JN 


(]an  projectiles  be  ‘‘st*en”  approachins'  and  their  flight  back¬ 
tracked  to  locate  the  mortar  or  gun  that  fires  them?  This 
problem  was  simply  reconciled  with  special  computing 
e«|ui|unent  designed  to  he  built  right  into  the  gun.  The  engi¬ 
neering  of  such  a  (ximputcr,  the  handling  of  such  ballistic 
data,  all  falls  into  the  pattern  of  prec  ious  Ford  achievements. 


This  is  typical  of  the  problems  that  Ford  has  solved  since 
1913.  For  from  the  vast  engineering  and  production  facilities 
of  the  Ford  Instrument  Company,  come  the  mechanical, 
hv  clraulic  clcctro-mcchanical,  magnetic  and  electronic  instru¬ 
ments  that  bring  us  our  “tomorrow'”  today.  Control  problems 
of  both  Industrv  and  the  Militaiy  arc  Ford  specialties. 


You  tan  too  why  a  job  with  Ford  InsirumonI  Compony 
offort  a  chollongo  to  young  ongineort.  If  you  qualify, 
thoro  may  bo  a  spot  for  you  In  automatic  control 
dovelopmont  at  Ford.  Write  for  illuitratod  brochure. 


FORD  INSTRUMENT  COMPANY 

DIVISION  OF  THE  SPERRY  CORPORATION 

31-10  Thornton  Avonuo,  Long  Itlond  City  1,  N.  Y. 
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Mf-lecking  icr«wdriv«f-actMat*d  phating 
adjwUaanl.  Each  lactioii  aatily  adjwttad  la 
maiiavai  ratoltitiaa  (a««  wira)  i«  ^  1 1  *  rang#. 
aV^**  diaaalari  %**  chaHi  tfiOO  la  300,000 
oh«»  par  Mdioai  4  wall*  •  23*  Cj 
I  la  6  tadtanti  bady  Ian9th  4.1"  Max. 


SMCIFICATIONS 


MWtrANCii  2.000  to  300,000  ohms/soction  (±  59g}. 
UMtAMTTi  ±  Q.3%  ct  total  rosistanct. 
powta  BATUMI  4  watts  par  saction  at  +2$*C  ambiani 
aucnucAi  comtact  aimui  356*  standard.  (Any 
windini  angla  up  to  360*  on  ordar). 
laoiAWiCAt  SNAfT  aoTATiOM  360*  continuous. 
TOBMMi  Starting  torqua  for  6-section  unit:  1.2  OL-in. 
TaMPaBATwai  baiwmi  Oparatinc  range  from  —  55*C  to 
+7l*C  ambient. 

ACcauBAnoMi  Will  function  during  acceleration  of  SOG, 
applied  along  any  axis. 
wuMWTi  4  OL /section. 


MOoii  tms 


Specifically  designed  and  built  to  performance 

standards  far  lieyond  present  concepts  of 
potentiometer  design,  ca.ngpot 
Instrument-Quality  potentiometers  are  ready 

to  solve  multiple  potentiometer  problems. 

Rugged,  aluminum^housed  units  with  low 

tor«|ue,  high  performance,  and  long-life 

accuracy,  cancpots  are  presented  in  two 
sizes  to  fill  all  rerjuirements.  cangpot  kxtka.s 

include  solid,  stainless  steel  .shafts,  toroidally 
wound  coils  for  up  to  360°  windings,  shielded 
ball  iK'arings,  .syncro  or  screw  type  mounting, 

and  adaptability  to  non-linear  functional 
windings.  Built  without  any  bulky  external  lx)lts. 
clamps  or  rings,  the  gangpots  lend  themselves 
to  an  unsurpas.sed  versatility  of  design  applications. 


w 


Coiiipacl*rH99«4-acciKal«.  A  tmallar  variion 
of  Iho  GANOFOT  wilhoul  Iho  photing  foolvro. 
Dionolof  1  %"  ihoflj  aluwinvm  hooting] 

300  lo  70,000  ohm*  por  toclloni  I  lo  6 
todiont]  body  longHi  3.3"  ««x.i  dool  novnling] 
linoor  or  non-linoor  winding*  up  lo  340*  ovoiloblo. 

SFiCIFICATIONS 

BBBMTAMCBi  500  to  70,000  ohms/Mcbon  (1590. 
WABiTTi  ±0.59(  of  total  resistance, 
perm  batwmi  2  watts  per  sectkM  at  -|-25*C  ambient. 
aucTiiCAi  comtact  anoui  354*  standard  (Any 
winding  up  to  360*  on  order),  with  the  brush  non  •  shorting. 
maoiAMCAt  SMAFT  BOTATiONi  360*  continuous. 
Tonoaai  Starting:  less  than  0.6  oz.-in.  lor  a  6-section  unit. 
TBMPenATWii  BATNMi  Operating  range  from  -54*C  to 
-f  71*C  ambient. 

ACcaaRATiOMi  Will  function  during  acceleration  of  506, 
applied  along  any  axil 
weMMTi  1  oz.  per  section. 

I  For  modHicatioin  of  ftandord  tpocifieolien*, 
pfooto  ferword  rogviroMonlf . 


For  catalofi  and  engineerirg  data 
on  these  arul  other 

fine  instruments  write: 


Gianhini 


O.  M.  aiANNINI  A  CO  INC.,  PASADENA  I.  CALIPOWNIA-  BAST  OWANOK.  NCW  JCRSEY 
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Wont  more  informolion?  Use  potl  cord  on  loti  pogo. 


PHBPsoomeoimpRoaiim 


CORPORATION 


Want  mere  information?  Use  post  cord  on  last  page. 
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in  Magnet  IMn-BOKOllll 

COIL  WINDING  COSTS! 


‘f',  -  £ 


0,. 


'■  mi 


BONDEZE  is  Phelps  Dodge  magnet  wire  with  a 
special  thermo-plastic  him  applied  over  the  in¬ 
sulation.  It  offers  a  quick,  economical  means  of 
bonding  wires  together,  turn  to  turn,  through 
simple  application  of  heat  or  solvents.  Complete 
information  furnished  on  request. 

Any  time  ?nagnel  wire  is  your  problem,  consult 
Phelps  Dodge  for  the  quickest,  easiest  answer. 


COPPER  WIRE 

INSULATION 

BONDEZE 


■b  woke,iii&Se&bI'' 


*Bondc7e  ii  a  Phrlpt  Dodge  Trade  Mark 


INCA  MANUFACTURING  DIVISION 


FORT  WAYNE,  INDIANA 
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Wont  more  information?  Use  post  cord  on  lott  pope. 
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Name  your  needs  in  terminal  boards 
•  ••we'ff  meet  them  accurately 


and  numbering  is  done  by  rubber 
stamping,  silk  screening,  hot  stamp¬ 
ing,  engraving.  Inks  used  in  rubber 
stamping  contain  anti-fvmgus  and 
fluorescent  additives. 

Terminals,  feed-throughs,  mount¬ 
ing  hardware  and  all  other  terminal 
board  fixtures  meet  all  applicable 
government  specifications. 

Standard  ’’All  Set”  Boards, 
scribed  for  easy  separation,  for  the 
assembly  line  and  laboratory  are 


The  rigid  specifications  of  govern¬ 
ment  agencies  and  the  armed  forces 
need  pose  no  problem  to  you.  C.T.C. 
is  in  an  excellent  position  to  handle 
government  sub-contracts  for  elec¬ 
tronic  parts  and  assemblies. 

Chir  Custom  Engineering  Service 
is  constantly  supplying  special  ter¬ 
minal  boards  to  the  top  names  in 
electronics.  These  boards  are  built 
to  severe  government  specifications, 
are  fabricated  of  certified  materials 
to  fit  the  job.  Among  the  specifica¬ 
tions  involved  are:  MIL-P-3115A, 
MIL-P-15037,  MIL-P-15035A, 
MIL-P-15047,  MIL-P-997A. 

Boards  can  be  made  of  cloth, 
paper,  nylon  or  glass  laminates 
(phenolic,  melamine  or  silicone 
resin),  and  can  be  lacquered  or 
varnished  to  specifications:  JAN- 
C-173  and  JAN-T-152.  Lettering 


available  in  cotton  fabric  phenolic 
per  specification  MIL-P-15035A  and 
in  nylon  phenolic  per  MIL-P- 
15047A. 

For  comi)lete  information  write: 
Cambridge  Thermionic  Corpora¬ 
tion,  437  Concord  Avenue,  Cam¬ 
bridge  38,  Mass.  West  Coast  manu¬ 
facturers,  contact:  E.  V.  Roberts, 
5068  W.  Washington  Blvd.,  Los 
Angeles  16,  or  988  Market 
St.,  San  Francisco,  Cal. 


custom  or  standard. . .  the  guaranteed  components 


MS  Mt  loMffc  707,  IMS  Shew 
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W^stingh 


ouse 


Two  21-inch  lletnl  done  Picture 
Tubes  ilnnounced  bv  Westinuhouse 


21AP4  and  21  MP4  note  avail' 
able  for  immediate  delivery 
Manufacturers  faced  with  problems 
of  handling,  cost  and  uniformity  in 
large  picture  tubes  now  may  order 
estinghouse  21-Inch  RF'LIA- 
TRO\  ,,  Metal  Cone  Picture  Tubes 
for  immediate  deliver).  The  new  tubes 
—  almost  33'/}%  lighter  in  weight  — 
are  manufactured  under  the  most  rigid 
quality  control  system  in  the  country. 
Superior  face  plate  quality  assures 
greater  freedom  from  blemishes  and 
glass  imperfections.  Uniform  face 
plate  thickness  greativ  reduces  optical 
distortion  over  the  viewing  area.  The 
etched  glass  of  the  face  plate  eliminates 
glare  from  external  light  sources. 


Imprevad  Gun  Imploys  Gloss  Beads. 

WeHliiiphouse  makes  the  new  melal 
eone  eleetroslalie  fneiis  IuIm-  with  plass- 
bearfeii  assemlily.  This  assures  aeeurale 
element  spaeinp  within  rinse  loleranres 
tn  improve  spot  si/.e  anil  pirlure 
uniformity. 


Improveo 
Cirner  Focus 


Frosted 

Face 

Plate 

Cuts 

Distortion. 

Glare 


Uniform 

Thicknes! 

of  Face 

Plate 

Gives 

Uniform 

Brightness 

Over 

Viewing 

Area 


Glass  Enamel 
Coating  of 
Metal  Cone 
Permits 
Leak-Proof 
Seal 

Hie  21-lrich  RKLIATROX  Picture 
l  iiiies  feature  still  another  important 
improvement.  The  face  plate  is  sealed 
to  the  metal  cone  using  an  intermedi¬ 
ate  glass-enamel  frit. 

PRODUCTION  SAVINGS 

The  21-Inch  RELIATRON  Picture 
lubes  introduce  new  economies 
throughout  TV  set  production.  Their 
lighter  weight  cuts  shipping  costs.  The 
21.M  P 1  tube  is  electrostaticallv  focused, 
reijuiring  no  focusing  coil  or  focusing 
magnet.  The  2IAF‘l  is  designed  for 
magnetically  focused  operation. 

■Metal  cone  tubes  give  increased  me¬ 
chanical  strength,  and  la'cause  of  their 
light  weight  are  easier  to  handle  and 
assemble  in  TV  receivers. 


Metal  Cone  Construction 
Strong  Light,  Economical 


^  Extra-Hard  Insulating 
Coating  Provides  Good 
Surface  Protection  of 
Metal  Cone 


BEHER  PICTURES 

Metal  cone  picture  tubes  permit  the 
use  of  spherical  face  plates  of  uniform 
thickness  that  allow  receiver  manufac¬ 
turers  to  use  standard  available  de- 
flecti«)n  components  that  proiluce  pic¬ 
tures  of  consistently  high  quality, 
fanplovment  of  the  Westinghouse  21- 
Inch  FiELIATRON  Metal  Cone  Pic¬ 
ture  Tubes  enables  you  to  meet  the 
grow  ing  demand  for  larger  screen  TV 
receivers,  to  deliver  a  Iretter  picture, 
and  at  the  same  time,  to  realize  im¬ 
portant  savings  in  your  production 
operations. 

The  new  REI.IATRON  metal  cone 
tubes  now  are  available  in  quantities 
which  permit  immediate  delivery  of 
prodnetion-si/e  orders.  For  complete 
details,  write  Dept.  A-202. 


RELIATRON 


WISTINOHOUSC  illCTRIC  CORPORATION,  iltCTRONIC  TUB!  DIVISION,  ILMIRA,  N.  Y. 
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Want  more  information?  Uie  post  card  on  last  page. 
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Veeoer-Root 


Compact  and  rugged  .  .  .  this  elec¬ 
trically  operated  reset  counter  is  specially 
designed  for  tough  jobs  that  demand  longer 
coimter  life. 

Here’s  another  instance  of  the  infinite 
applicability  of  Veeder-Root  Counhrol  — 
electrical,  mechanical  or  manual.  And 
here’s  another  instance,  too,  of  the  endless 
resourcefulness  of  Veeder-Root  engineer¬ 
ing,  and  the  ability  to  design  a  complete 


counting  package  that  fits  the  job  fully  and 
exactly.  Now  .  .  .  what’s  your  problem? 


VEEDER-ROOT  INCORPORATED 

"The  Nome  Thot  Countf" 
HARTFOtD  2.  CONNECTICUT  ^ 

Chicago  6,  III.  •  New  York  19,N.Y.  •  Greenville,  S.C  KJ 
Montreal  2,  Canada  •  Dundee,  Scotland 
Office*  and  Agent*  in  Principal  Citie* 


more  informotion.’  U*e 
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fiu/uteii  Sl 

YONKERS  2,  NEW  YORK 


in  Toraids  A  Coits 


At  every  management  meeting  in  Burnell  & 
G)mpany  there  is  an  unseen  but  highly  respected 
visitor.  He  is  the  spectre  of  all  our  customers 
and  his  opinions  carry  weight.  Recently  he 
suggested  that  in  addition  to  our  other  expan¬ 
sion  measures  that  we  must  find  a  way  to  im¬ 
prove  deliveries  for  emergency  and  special 
sample  orders.  Our  solution  is  certainly  not 
original  but  no  less  effective. 

Burnell  &  Company's  new  sample  department 
has  been  able  to  produce  audio  filters  from 
proverbial  ^scratch'  to  the  customer's  waiting 
hands  in  as'  little  as  ten  days ! 

Frankly,  this  cannot  always  be  accomplished 
but  our  average  has  been  ranging  between 
three  to  four  weeks  for  emergency  samples  and 
four  to  six  weeks  for  regular  prototypes  in¬ 
stead  of  the  former  twelve  weeks  of  the  pre¬ 
sample  department  days. 

Adding  this  to  our  new  winding  department 
and  our  new  testing  and  finishing  departments 
the  sum  total  has  been  a  »tiU  better  product  at 
a  better  delivery  than  ever  before. 


Wont  more  information?  Um  post  cord  on  loit  pog«. 
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A’MP  CONTROLLED 
WIRE  TERMINATION 


f 


Alt  the  gadgets  or  combination  tools  in  the  world  will  not  insure 
the  correct  installation  of  your  wire  terminations  day  in,  day  out, 
on  the  line.  It's  the  extra  factor  of  assurance  that  counts!  AMP  tools 
and  terminals  are  made  to  use  together.  They’re  made  so  that 
you  can  be  sure  that  you  hove  a  correctly  installed  termination. 
AMP  application  tools  and  dies  and  automatic  machines  are  so 
designed  that  at  the  point  of  application  you  can  control  accuracy 
and  uniformity  within  +.003".  Remember;  In  wire  termination 
there  is  no  short  cut  to  precision  and  foolproof  production! 

Shown  below:  AMP  CERTI-CRIMP*  hand  tools — will  not  release 
until  proper  crimping  pressure  has  been  reached.  (Below  right)  the 
AMP  INSPECTO-MASTER*  gives  continuous  inspection  at  point  of 
terminal  application.  Write  to  AMP  for  information  about  these 
ond  other  recent  developments  in  wire  termination. 


.j 


YOU  CAN 
COUNT  ON 
AMP 


"M. 


AIRCRAFT-MARINE  PRODUCTS,  INC. 

2100  Paxton  Street,  Harrisburg,  Pa. 

Conodian  repfetenfafi : 

1553  Iglinton  Ave.  Wett  Office  1*A  Toronto,  Ontorto 
AMP  Trode-Mork  Reg.  U.S.  Pot.  Off. 

’Trode»Maf  k 


WARD  LEONARD 

ELECTRIC  COMPANY 


WARD  LEONARD 


MOUNT  VERNON,  NEW  YORK 


Potter  Instrument  Company,  Ine. 

k  ^^The  ^Flying  Typewriter’ and 
f  all  electronic  counters 

W  require  electric  components 
that  are  rugged  and  reliable’ 


says  Jack  Leight,  Sales  Engineer, 

Ward  Leonard  Electric  Company,  Mount  Vernon,  New  York 


The  "Flying  Typewriter”  is  a  revolutionary  new  high¬ 
speed  electronic  printer  for  data  handling,  conununi- 
cations,  and  computing.  Developed  by  the  Potter  In¬ 
strument  G)mpany,  Inc.,  Great  Neck,  New  York,  it 
is  capable  of  printing  24,000  characters  a  minute  "on 
the  from  a  continuously  revolving  type  wheel. 

Coupled  to  an  electronic  storage  or  memory  unit, 
the  machine  first  interprets,  then  prints  in  familiar 
typed  lines,  information  taken  in  coded  form  from 
magnetic  tape  and  punched  cards  or  transmitted  over 
narrow  channel  radio  link,  telephone  and  telegraph 
lines.  The  entire  alphabet,  numerals,,  punctuation 
and  other  special  symbols  are  used  in  printing  300 
lines  per  minute. 

Sudi  speed  and  accuracy  in  a  machine  require 
reliable,  rugged  electric  components.  That  is  why 
the  Potter  Instrument  Company  uses  Ward  Leonard 
viTROHM  resistors  and  relays  in  the  electronic  counters 
for  the  "Flying  Typewriter”  as  well  as  in  many  other 
types  of  high-speed  electronic  counters. 

The  trouble-free  operation  of  Ward  Leonard  con¬ 
trols  also  eliminates  many  costly  and  time<onsuming 
repairs. 

Ward  Leonard  is  always  ready  to  put  its  sta£F  of 
application  engineers  to  work  with  you. 
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special  alloy  resutaacc  wire  is  being  wound 
on  Vitrohm  cores  by  Caroline  Jervisa,  for 
17  years  an  employee  of  the  company. 


Skilled  operators  spot  weld  terminals  to 
Vitrohm  resistor  ceramic  cores.  Welding 
assures  permanent  anchorage  to  the  cores. 


Long  service  life  of  VITROHM  resistors 
results  from  unified  manufacture,  uniform  quality, 
matched  thermal  characteristics 


VITROHM  resistors  stay  on  the  job  un¬ 
der  the  most  adverse  operating  condi¬ 
tions  such  as  those  to  which  they  are 
subjeaed  in  electronic  counters  where 
less  carefully  made  resistors  would 
break  down. 

Thermal  shock,  vibration,  corrosive 
atmosphere,  overloads,  even  prolonged 
exposure  to  humidity  and  electrolysis 
will  not  affea  their  performance.  All 


parts  are  uniform  in  quality,  balanced 
in  respect  to  thermal  coefficient  of 
expansion. 

All  Ward  Leonard  controls  are  made 
to  exaaing  specifications,  are  guaran¬ 
teed  to  give  dependable  service. 

Consult  Ward  Leonard  on  their  com¬ 
plete  line  of  resistors,  relays,  rbeosats, 
and  other  electric  controls  to  meet  your 
special  needs. 


O.D.  and  concentricity  of  finished  ceramic 
cores  it  checked  by  Minna  M.  Henderson, 
who  has  had  12  years  experience  with 
Ward  Leonard. 


Prior  to  firing,  tubular  ceramic  cores  arc 
being  cut  to  exact  size  by  Ann  Trotta. 
A  continuous  check  is  ma^  to  mainuin 
close  dimensional  tolerances. 
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AND  REPRESENTATIVES 
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EXPORT 

New  Yerk  4,  N.  Y.  |  A4.  Asristss.  Ist. 


Word  Leofiord's  com¬ 
plete  engineering  text¬ 
book,  "Handbook  of 
Power  Resittori/'.  S3 
per  copy.  , 
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Model  No.  511 
Price;  1345.00 


NEW  LOW  COST  -  WIDER  RANGE 


BATTERY  OPERATION  eliminates  expensive  power 
supply,  improves  accuracj’  and  stability  by  removing  vari¬ 
ables  of  line  voltage  and  power  supply. 

1000  TO  0.0001  mm  HG  READINGS.  Wider 
range  than  previous  models.  Full  scale  deflections  at 
1000,  100,  10,  1,  0.1  and  .01  mm  HG  absolute.  All 
scales  linear. 

QUICK  START.  Only  a  few  seconds  warm-up  time 
required.  Convenient  "on-off”  operation  saves  batteries. 
Special  switch  permits  instant  check  of  battery  condition 
on  meter. 

PERMANENT  ACCURACY  of±29fe  full  scale.  Long 
half-life  ionization  source  insures  permanent  mainte¬ 
nance  of  original  factory  calibration. 

INSTANT  RESPONSE.  Tracks  pressure  fluctuations 
with  negligible  time  lag. 


SMALL  VOLUME.  Net  addition  to  your  vacuum  sys¬ 
tem  about  50  cc. 

SMALL,  LIGHT,  PORTABLE.  As  convenient  to  use 
as  it  is  accurate  and  dependable.  Write  for  more  infor¬ 
mation. 


*R*S  u  s.  Pot  Off 


National  Research 
Corporation 

EQUIPMENT  DIVISION 

Seventy  Memorial  Drive,  Cambridge,  Massachusetts 


Wont  more  information?  Ute  post  card  on  last  pago. 
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Versatile  New  Alphatron  VACUUM  GAUGE... 


■w, 


He  eeemi  to  think  ypn  oa|  ht  to  like 
him  for  hb  th^,  in  qpite  of  the  Awt 
that  it  looks  no  dilferent  from  •  millkNi 
other  oyster  shells.  If  heb  got  •  pearl  inside* 
iidiy  doesn*t  he  say  so. 


CAPACITORS  LOOK  PRETTY  MUCH 
ALIKE  FROM  THE  OUTSIDE,  BUT 
EL-MENCO’S  HAVE  SOMETHING 

IN  THEM  cutd eaeeaa*e^t4e 
wonid  (^Hocu  it. 

Into  every  El-Menco  Capacitor  goes  superb  design* 
precise  workmanship  and  the  finest  of  materials.  The 
finished  unit  is  then  factory-tested  at  double  its  work¬ 
ing  voltage  to  insure  satisfactory  performance  on  what¬ 
ever  job  it  is  given. 

No  wonder  we  are  proud  to  put  our  name  on  these 
capacitors — no  wonder  they  have  won  the  highest 
praise  for  their  absolute  reliability. 

The  range  runs  from  the  smallest  (CM-15-2-525  mmf. 
cap.)  to  the  largest  (CM-35-3300-10000  mmf.  cap.) 


Write  on  business 
letterhead  for  catalog 
and  samples. 


Jobbers  and  Distributors:  For  informa¬ 
tion  write  to  Arco  Electronics,  Inc.,  103 
Lafayette  St.,  New  York,  N.  Y.— Sole 
Agent  for  Jobbers  and  Distributors  in 
IJ.S.  and  Canada. 


MOLDED  MICAWA  d  hhWd  hWWMICA  TRIMMER 

CAPACITORS 

Radi*  osd  TtlsviMSS  Monirfsctwrsr*,  Denwtik  and  Eoraian,  Cemmanksta  Diract  Witli  Factory— 

THE  ELECTRO  MOTIVE  MFG.  CO.,  INC.  WILLIMANTIC,  CONNECTICUT 
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Wsnt  more  iaformotion?  Um  post  cord  on  last  pas«. 


Rying  ; 
Saucers  ? 


Frankly  we  don’t  know  if  they’re  fact  or  fiction  ...  but  if  they 
are  fact  it  wouldn’t  surprise  us  a  bit  to  learn  that  some  extra¬ 
terrestrial  manufacturer  has  incorporated  Seletron  Selenium 
Rectifiers  and  R.  R.  Co.  Germanium  Diodes  into  the  design. 

That’s  because— as  pioneers  in  the  field  of  electronic  develop¬ 
ment— we’ve  had  our  hand  in  some  of  the  most  difficult  projects 
and  met  some  of  the  stiffest  requirements  ever  cooked  up!  Mak¬ 
ing  drawing  board  dreams  come  true  are  daily  chores  at  Radio 
Receptor  Co.! 


OIRMANIUM  DIODES 

Radio  Receptor’s  new  Germanium  Diodes  feature  polarity 
at  a  glance  combined  with  simplicity  of  construction 
and  sound  design  principles.  The  tapered  shape  speeds . 
assembly  because  operators  can  see  at  a  glance 
the  correct  direction  of  assembly.  Users  are  enthusiastic 
over  the  quality  of  the  product  which  is  currently 
being  used  in  walkie-talkies,  computers,  TV  sets, 
tuners  and  other  electronic  applications. 


Seletron  Selenium  Rectifiers, 
in  both  miniature  and 
industrial  types,  are  in 
constant  demand  by  an  increasingly 
large  number  of  engineers  through¬ 
out  the  world  because  they  are 
completely  dependable  under  the 
most  grueling  conditions. 

Years  of  experience  have  given 
Radio  Receptor  Co.  a  deep  insight 
into  the  idiosyncrasies  of 
rectification. 


Germanium  ' 
Diode 

shown  greatly 
enlarged. 


Our  Germanium  Diodes  and  Seletron  Selenium  Rectifiers 
may  hold  the  answer  to  many  of  your  problems.  Radio 
Receptor  Engineers  will  be  glad  to  study  your  require¬ 
ments  and  submit  their  recommendations  on  both  of 
these  products. 

Germanium  Transistors  available  in  limited  quantities. 


RADIO  RECEPTOR  COMPANY,  Inc 


Seletron 
and  Germanium 
DivMon 


OyV  since  1922  In  Radio  and  Elecironiea  ^jfD 
SALES  DEPTi  251  West  19th  Strnt,  New  York  11,  N.  Y.  •  FACTORY:  84  North  9th  Street,  Brooklyn  11,  N.  Y. 
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#General  Ceramics  Solder-Seal  Terminals  are  avail¬ 
able  in  a  range  of  sizes  and  shapes  capable  of  meeting 
practically  any  requirement.  Solder-Seal  Terminals 
are  easily  soft-soldered  to  closures  and  effect  a 


permanent,  positive  hermetic  seal  that  is  virtually 
immune  to  mechanical  or  thermal  shock.  There  are 
no  rubber  or  plastic  gaskets  to  age  or  deteriorate. 
For  complete  information  call,  wire  or  write  today. 


i  Talaphen*!  Perth  Amboy  4  ^100 

and  PLANT:  KEASBEY 


MAKEIS  OF  STEATITE,  TITANATES,  ZIICON  POICEIAIN,  FEIIAMICS,  U6MT  DUTY  lEFIACTOIIES,  CHEMICAL  STONEWAIE,  IMPEIVIOUS 


Wont  more  informotion?  Use  post  cord  oii  last  page. 
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PART 

NO. 

A 

R 

C  0 

E  F 

C 

H 

J 

D-3342 

1  1/32 

.490 

3/R  .095 

3/l4  37T4 

ITT 

1/I4 

3/32 

D-334A 

I  19/32 

5/R 

.490  .095 

1/4  3/R 

7/t 

3/32 

1/t 

D-33S0 

2  9/32 

15/14 

11/14  .130 

3/t  3/a 

1 15/32 

1/t 

1/t 

D-334f 

3  3/14 

3/4 

9/14  .130 

1/4  5/14 

2  7/14 

1/t 

i/t 

STANDARD 

THREADED  STUD 

TYPES 

PART 

NO. 

A 

• 

% 

C  0 

E  F  « 

H 

J 

R 

D-3I5A 

1  7/32 

.490 

3/t  1/14 

1/4  3/14  1/2 

1/14 

3/32 

4732 

0-3157 

1  51/44 

5/0 

.490  1/14 

1/4  3/t  7/t 

3/32 

1/t 

4/32 

D-3943 

2  15/32 

15/14 

11/14  .055 

3/a  3/t  1  15/32  1/t 

1/t 

t/32' 

D-343t 

2  15/32 

15/14 

11/14  1/14 

3/t  3/a  1  15/32  1/t 

1/t 

10/32^ 

COMPLETE 
CIVILIAN  LINE 

Exceptionally  good  delivery  cycle  on 
civilian  orders  due  to  tremendous 
mass  production  facilities. 


1 


i 


CHICAGO  TELEPHONE  SUPPLY 

V^  r  tft/f*  /f 


COMPLETE 
MILITARY  LINE 

Immediate  delivery  from  stock  on  189 
types  including  JAN-R-94  and  JAN-R-19 

types  of  variable  resistors,  i 


.-»v 


U.fPRECEDENTID 

PERFORMANCE  CHARACTERISTICS  . 


NEW  3S  fAGE  ILLUSTRATED  CATALOO- 


J .  ■ 


Thouiandi  of  othor  itomi  and  tiitt 
IN  STOCK  .  .  .  writ*,  coll  or  wiro 
TODAY  for  full  infornKotion  .  .  . 
otk  tor  Catalog  52Z. 


r< 


/ynTi-^< 


,  .  .  SI NCE 

orrosive  '92? 

Metal  Products  Co*.,  Inc, 


> Manufacturers  of  STAINLESS  STEEL  FASTENINGS 


CASTLETON  ON  HU[>SON,  NEW  YORK 


in  a 


r.  .  for  precision 


STAINLESS  STEEL  FASTENINGS 
in  large  or  small  quantities? 


Greatly  expanded  production  capacity  PLUS  a  tremendous 
inventory  of  IN  STCiCK  items  gives  you  quick-to-IMMEDIATE 
DELIVERY  in  chrome-nickel  stainless  steel  fastenings  of  all 
standard  sizes  .  .  .  many  at  netc  low  price$!  Here  are 
just  a  few  samples: 


‘  s  A  " 


t\*»* 


w  •* 
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Want  more  information?  Use  post  card  on  (ast  page. 
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i 


ONLY  THE  LFE  401  OSCILLOSCOPE 

Offers  all  these 
Important  Features 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  ampli¬ 
fier  provides  up  to  2.5  inches  posi¬ 
tive  or  negative  uni-polar  deflection 
without  serious  compression;  at  3 
inches,  the  compression  is  approx¬ 
imately  15^.  The  accompanying 
photographs  illustrate  transient  re¬ 
sponse  and  linearity  of  deflection. 


SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  401  pro¬ 
vides  means  for  measuring  pulse 
widths,  time  intervals  between 
pulses,  accurately  calibrating 
sweeps  and  other  useful  applica¬ 
tions  wherein  accurate  time  mea¬ 
surements  are  required. 

The  absolute  value  of  delay  is 
accurate  to  within  1%  of  the  full 
scale  calibration.  The  incremental 
accuracy  is  good  to  within  0.1%  of 
full  scale  calibration. 


HIGH  SENSITIVITY  AND  WIDE 
FREQUENCY  RESPONSE  OF 
Y-AXIS  AMPLIFIER  The  vertical 
amplifier  of  the  401  has  been  designed 
to  provide  uniform  response  and  high 
sensitivity  from  D-C.  The  accompany¬ 
ing  amplifier  response  curve  shows 
the  output  down  3  db.  at  10  Me.  and 
12  db.  at  20  Me.  Alignment  of  the  am¬ 
plifier  is  for  best  transient  response, 
resulting  in  no  overshoot  for  pulses 
of  short  duration  and  fast  rise  time. 
Coupled  with  this  wide  band  charac¬ 
teristic  is  a  high  deflection  sensitivity 
of  15  Mv.  cm.  peak  to  peak,  D-C  and  A-C. 


mu 


SPECIFICATIONS 


Y- Axis 

0«fl«cNen  Sant.— 15  Mv./cm, 
peak-to-peak. 

Fraquancy  Ratponta— DC  to  10  Mc 
Sianol  Daloy  —  0.25.44.  sec 
Input  lina  larminolient  —  52,  72  OT 
93  ohms,  or  no  termination 
Input  Imp.— Direct -1  megohm, 
30  4/.44f 

Probe  — 10  megohms, 
IOmmI 


Built-In  trIstar  with  repe¬ 

tition  rate  from  500-5000  cps. 

OanareJ 

Law  Capacity  preba 
Functianally  calarad  cantral  Icnaba 
FaMIng  atand  far  battar  viawing 
Adfuttabla  acala  lighting 
FacllMa*  far  maunting  camarat 

PRICE:  $895.00 


X-Axit 

Swaap  Ranga— 0.01  sec/cm  to  0.1 
44,  sec/cm 

Dalay  Swaap  Ranga  — 5-5000 .44  seC 
in  three  adjustable  ranges. 

Triggarc  —  Internal  or  External, 
-f  and  — ,  trigger  generator, 
or  60  cycles,  or  undelayed  or 
delayed  triggers  may  be  used. 


Additional  Features: 

TRIOOn  GENERATOR  with  variable  repetition  rate  An  INPUT  TERMINATION  SWITCH  for  Urminat-  Daaiened  and  built /or  electronic  ensinaara,  the  401, 
from  500  to  5000  cps.  ing  transmission  lines  at  the  oscilloscope.  with  its  high  gain  and  wide  band  characteristics,  and 

POSITIVE  a  NEGATIVE  UNOEIAYEO  TRIGGERS  and  a  A  POIDING  STAND  for  convenient  viewing.  iUvarsatility.satisflastbaever-incTeasingraquire- 

POSITIVE  DELAYED  TRIGGER  are  externally  available.  PUNCTIONAIIY  COLORED  KNOSS  for  easier  menta  of  the  rapidly  growing  electronics  industry  for 

location  of  controls.  the  ideal  medium  priced  oacilloacope. 

Write  for  Complete  Information 


OSCILLOSCOPES  a  MAGNETOMETERS  a  COMPUTERS  a  MICROWAVE  OSCILUTORS 


PRECISION  ELECTRONIC  EQUIPMENT 
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Our  most  eloquent  salesman 


can 


UT  HE  CAN  SELL.  In  fact,  every  prospect  who  meets  him  becomes 
a  customer.  Every  one. 

Hn  “he”  is  the  Karp  plant  itself.  And  if  you  saw  him,  you'd 

^  ^  know  why  he's  a  successful  salesman. 

It  begins  with  our  engineering  department  where  your  designs  are 
detailed  for  sheet  metal  production.  It  continues  through  tooling  where 
our  vast  assortment  of  available  dies  often  eliminates  the  need  for  new 
tooling ...  where  our.  toolmakers  create  special  tooling  when  needed. 

Then  to  actual  fabrication,  where  skilled  craftsmen  process  every  job, 
whether  large  or  small,  with  equal  care  —  and  use  the  finest  of  metal¬ 
working  equipment  to  do  it. 

You'd  see  all  of  these  things  and  much,  much  more  as  you  travel 
through  our  plant  ranging  three  city  blocks. 

At  the  risk  of  becoming  dissatisfied  with  your  present  sheet  metal 
fabrications,  you're  invited  to  tour  the  Karp  plant— any  time.  Meanwhile, 
write  for  a  copy  of  our  data  book. 


KARP  METAL  PRODUCTS  CO.,  INC.  •  215  63rd  ST.,  BROOKLYN  20,  N.  Y. 


MOST  COMnCTE  FACILITIES  FOR  LARGE  AND  SMALL  RUNS  OF 

■  NOINIiRIO  SHUT  MITAL  FABRICATION 


ENOINKKR1NO+  TOOLING^i  PRODUCTIONif  FINISHING 


Want  mere  intornuition?  Um  post  cord  on  lost  pogo. 
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2-01 C 
2-2SA 

1- SOA 

2- 1 SOO 
2-240A 
2-2000A 
KY21A 


TMOOiS 

2CMA 

3W5000A2 

awsooora 

2W10000A3 

2X2500A2 

2X2S00r3 

2IU000A1 

3X3000ri 

«C2t 

25T 

3$T 

3STC 

7STN 

75TI 

lOOTM 


lOOTl 
1S2TM 

152n 

250TM 

2son  , 

304TM  i 
30421  ‘ 
4S0TN 
4son 
$«2/3-200A3 

7$on 
looor 
ISOOT 
2000T 


follow  the  leaders  to 


Tinoois 


porroDi 

4i27A/5-12S» 


uamits 


EIMAC 


4W20000A 
4X1 SOA 
4X1  SCO 
4X1SOO 
4X500A 
4XS00f 


•72A 

•020  I100II 


AH  SYSTHI  socxns 

4-400A/4000 

4-400A/4004* 

4-IO0OA/4OOO  r - - 

4-1000A/4006*  I _ _ 

4X1$OA/4000 

4XI50A/4004* 

CklniMcyt 


VACIWM 

swirai 


4-1 25  A 

The  radial-beam  power 
tetrode  chat  made  trant* 
milting  screen-grid 
tubes  popular.  This 
tube  will  take  a  plate 
input  of  )00  watts  for 
CW  or  3S0  watts  for 
fone.  Driving  power  is 
less  than  two  watts.  A 
pair  of  these  tetrodes 
make  an  ideal  high 
power  fone  or  CW  fi¬ 
nal  for  the  amateur. 


Often  referred  to  as  the 
workhorse  of  modern 
communication  sys¬ 
tems.  this  dependable 
triode  has  a  plate  dis¬ 
sipation  rating  of  4)0 
watts.  It  is  widely  used 
as  an  amplifier,  oscil¬ 
lator  or  niodulator. 


VAONMI 


NV.t 

0(1 

MMUSION 

PWAir 


ACCiSSOMS 

HI  HeaS  dlsstpuMwg  catmedars 
Arafarmad  Canlacl  Finfat  Stack 


vahahi 

VACWM 

CAPAOTOIS 

WC40-20 

WC2-40-20 

WC4-40-20 


MMAAWI 


VAaNM  aPAOTOIS 

VCA-20  VC25-20 

VCA-22  VC35-32 

VC13-20  VCK>-20 

VCI2-22  VCSO-22 


tubesIA 


t  M  ^ 


VVC60-20 

This  is  but  one  type  in 
the  Eimac  line  of  vari¬ 
able  and  fixed  vacuum 
capacitors  for  plate 
tank  circuits.  It  is  vari¬ 
able  over  a  range  of  10 
mmfd  to  60  mmfd. 
Maximum  rf  voltage  is 
20  kv.  at  40  amperes. 


4X1 50A 

This  small  external 
anode  radial-beam 
power  tetrode  operates 
efficiently  at  all  fre¬ 
quencies  into  the  UHF 
range  with  a  driving 
power  of  only  a  few 
watts.  Its  small  site  and 
tuggedness  make  it 
ideal  for  compact 
equipment  such  as  mo¬ 
bile. 


3K20000L 

(A-F-K) 

These  Klystrons,  the 
latest  development  in 
UHF  television  trans¬ 
mitting.  have  a  power 
output  of  )000  watts. 
The  three  versions  of 
the  Klystron  will  cover 
the  entire  UHF  range 
—470-890  me.  These 
water  and  air  cooled 
Klystrons  have  a  power 
gain  of  20  db. 


This  small,  rugged  tri¬ 
ode  is  designed  for  use 
as  a  power  amplifier, 
oscillator  or  frequency 
multiplier  to  frequen¬ 
cies  above  2)00  me.  It 
is  particularly  suitable 
for  compact  fixed  or 
mobile  equipment. 


Complete  technical  data 
available  on  request. 


EITEL-McCULLOUGHriNC 

SAN  BRUNO,  CALIFORNIA 


eXPOtT  AGENTS;  FRAZAR  A  HANSEN  .  301  ClAY  STREET-  SAN  FRANCISCO  11.  CALIFORNIA 
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m  THE  KOl.I.SMAN  INSTRI  MENF  CORPORATION - dcsigncrS, 

developers  and  manufacturers  of  precise,  dependable  instruments  in  the  fields  of: 

Aircraft  Instruments  and  Controls  *  *  Miniature  AC  Motors  for  Indicating  and  Remote 
Control  Applications  •  •  Optical  Parts  and  Optical  Devices  •  •  Radio  Communications 

and  Navigation  Equipment 

While  current  facilities  of  our  laboratories  and  plants  are  geared  to  production  for  National  Defense, 
the  planning  divisions  of  Kollsman  are  ever  active  And  versatile  Kollsman  research  engineers 
stand  ready  to  assist  America’s  scientists  in  the  solution  of  instrumentation  and  control  problems. 


Wont  mart  inlermotion?  Use  post  card  on  last  pagt. 
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Kollsman  Instrument  Corporation 


IlMHURIT,  NiW  YORK 


SUBSiOi*«v  OF 


CIENOAIE,  CAIIFORNIA 


Standard  coil  products  co  inc 


Analyzing  air  brakes 
for  faster  stops 


How  LONG  does  it  take  pressure  to  build  up  to  required  levels  at 
the  brake  chambers  after  the  driver  applies  the  brake  pedal?  To 
answer  this  all-important  question  of  “air-transmission”  time, 
Bcndix-Westinghouse  Automotive  Air  Brake  Company  as¬ 
sembles  on  a  test  stand  a  complete  counterpart  of  the  brake 
system  which  is  to  be  installed  in  a  truck,  truck-tractor,  or  bus. 
All  components  and  air  lines  are  the  same  as  those  to  be  used 
on  the  vehicle. 

Pressure  pickups  are  used  at  various  critical  points  in  the 
system,  and  a  mechanical  foot  is  used  to  depress  the  brake  pedal. 
A  Consolidated  Recording  Oscillograph  records  the  time  that 
the  pedal  starts  downward  and  the  rate  at  which  pressure  builds 
up  at  the  brake  chambers.  At  maximum  pressure,  the  brake 
pedal  is  released  and  the  rate  of  pressure  drop  recorded.  A  full 
report  on  the  air-transmission  time  of  the  system  based  on  this 
accurate  analysis  is  furnished  the  vehicle  manufacturer. 


Consolidated  Engineering 

CORPORATION 

300  North  Sierra  Madre  Villa,  Pasadena  8,  California 

Sales  and  Service  through  CEC  IMSrVUMfMTS,  IMC., 
a  subsidiary  with  offices  in:  Pasadena,  New  York,  Chicago, 
Washington  D.  C.,  Philadelphia,  Dayton. 


analytical 
instruments 
for  science 
and  industry 


Dynamic  Recording  Systems 

. . .  like  the  one  shown  here  are  designed  and  manu¬ 
factured  hy  Consolidated.  Variations  in  the  arrangement 
of  the  equipment  are  infinite.  Applications  are  widely 
varied  throughout  industry  and  the  sciences.  A  typical 
recording  system  includes  pickups,  amplifiers  or  bridge 
balances,  and  a  recording  oscillograph.  Write  for  Bulle¬ 
tin  CEC  I500B. 
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and 


I 


THE  BIG  ISSUE  OF  ELECTROHICS 


'X. 

.  -v 

4 


'■I  ■ 
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HERE’S  SIX 


PROOF  OF... 


In  the  lost  six  years,  during  which  time  the  I.R.E.  siv  has 
achieved  wide  international  prominence,  the  March  issue 
of  ELECTRONICS  has  enjoyed  a  considerable  increase  in 
advertising  space  over  the  average  monthly  space  for  all 
of  those  years.  And,  this,  despite  the  fact  that  the  March 
issue  has  never  been  promoted  in  any  fashion  as  a  special 


issue.  This  increase  is  entirely  due  to  voluntary  acceptance. 
Manufacturers,  whether  exhibitors  or  not,  just  naturally 
turn  to  ELECTRONICS  as  the  most  effective  means  of  alert¬ 
ing  the  widest  audience  of  customers  and  prospects.  Proof 
can  be  found  in  the  charts  below  —  the  facts  are  given  in 
clear  detail  for  the  years  from  1947  through  1952. 


•47  ’44  •4»  ’SO  *51  *51  *$3 

NUMIER  or  ADVERTISERS 


YEAI 

ADVEITISIN6 

IINU6E 

INHAKHtpofst) 

AVEIAGEMONTMIT 

AOVEITtSING 

UNUCCFOETEAI 

NUMIER  OF 
AOVEITISEIS 
INMAICN 

AVEIASENUMIEt 

OFAOVERTKEIS 

MONTNir 

1947 

195.33 

189.95 

264 

248.83 

1948 

187.33 

168.32 

281 

240.42 

1949 

172.17 

156.81 

250 

225.83 

1950 

190.50 

174.53 

284 

249.00 

1951  . 

255.83 

226.57 

354 

308.00 

L:  -SU  6r«. 

317.t3. 

•,268.9;? 

t'a.  *Ri3{ife.  Mrii  Wi 

437  * 

360.50^ 

MAKE  PLANS  AND  SPACE  RESERVATIONS  NOW 


The  1953 1.R.E.  Show  promises  to  be  better  than  ever  before.  All  manufacturers 
participating  should  make  plans  and  space  reservations  in  the  March  issue  of 
ELECTRONICS  now.  It  is  the  best  insurance  you  can  get  of  wide  attendance 
and  interest  in  your  booth.  If  you  are  not  exhibiting,  this  carefully  read  issue 
con  serve  os  your  "Show  in  Print."  For  rates  or  further  details,  consult  your 
nearest  ELECTRONICS  district  manager  or  write  direct  to  ELECTRONICS. 


MANUFACTURERS  HAVE  ALWAYS  SAID... 

^  IN 

electronics 


A  McGRAW-HIU  PURLICATION  •  330  W.  ASed  ST..  NEW  YORK  3« 
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Now ...  an  extremely  flexible  high-temperature  tubing . . 
IRVINGTON  Silicone  Rubber-Coated  Fiberglas 


If  you  n««d  a  flexible  insulating  tubing  that  meets  Class  speciS- 
cations — and  particularly  if  you  need  it  now — look  into  this  new 
Irvington  product! 

With  the  introduction  of  Silicone  Kubber-Coated  Fiberglas  Tubing, 
Irvington  offers  to  the  electrical  industry  a  product  that,  like  the  resin* 
coated  type,  meets  all  NEMA  Class  **11*'  requirements.  In  addition, 
this  new  tubing  has  the  advantage  of  extreme  flexibility.  Its  white 
color  is  a  plus  wherever  appearance  is  a  factor. 

AND  .  .  .  Irvington  Silicone  Rubber-Coated  Fiberglas  Tubing  is  avail 
able  for  immediate  delivery! 

Get  the  full  story — ^just  mail  the  coupon  for  technical  data  sheet. 


*T.M.  Vtg.  U*  $•  Fof.  Off.  by  Ownns-Corning  Fibtrgloi  Cotp, 


Sand  this  convonfont  coupon  now 


Irvington 

VARNISH  A  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 

IrviiiKlnn,  N.  J.;  Moiiroviu,  Calif.;  Kaiiiiltoii,  ()iilari<»,  Canada 


Irvington  Varni»h  &  Inoulalor  f^o.  CL-2.S3 

11  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen : 

Please  send  me  technical  data  sheet  on  Irvington 
Silicone  Robber-Coated  Fiberglas  Insulating  Tubing. 


City . 

. Zone _ .Stale . — 

ELECTRONICS  — febfuofy,  1953 
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ELECTRONIC  TEST 


-fip.  612A  —  VERSATILE,  DIRECT  READING. 
FOR  UHF-TV,  OTHER  WORK  450  TO  1,200  me 

This  master  oscillator-power  amplifier  generator  is  especially  de¬ 
signed  for  UHF-TV  measurements  including  receiver  and  amplifier 
gain,  selectivity,  sensitivity  and  image  rejeaion.  It  is  also  a  con¬ 
venient,  direa-reading  laboratory  power  source  for  driving  bridges, 
slotted  lines,  antennas  and  filter  networks.  Both  frequency  and 
output  are  direaly  set  on  large,  precisely  calibrated  dials.  No  charts 
or  interpolation  are  required. 

Model  61 2A  has  a  maximum  output  of  0.5  volts  into  50  ohms 
over  its  entire  frequency  range.  The  instrument  also  has  low  in- 
'  cidental  fm  and  broad  band  modulation  up  to  5  me.  It  may  be 
modulated  internally  or  externally,  amplitude  modulated,  or  pulse 
modulated  (g(X>d  rf  pulses  0.2  /xsec  or  longer).  Pulse  modulation 
may  be  applied  to  the  amplifier;  or  direct  to  the  oscillator  when 
high  on-off  signal  ratios  are  required. 


BRIEF  SPECIFICATIONS 

l*r*4H*iicy  Rang*!  4S0  to  1,200  me,  1  band. 

Accwracyt  Calibration  ±1%.  RotoNobility  bot- 
tor  than  5  me  at  high  froquoneioi. 

Owt|Hiti  0.1  fiy  to  0.5  V  eontinuoudy  variabU. 
Colibrotod  in  voitt  and  dbm.  Impodaneo  50  ohms. 
Mox.  VSWR  1.2.  Aeeuraey  :fe1  db  ontiro  rang*. 

ModHiationt  Amplitudo:  From  0  to  90X  indi- 
eotod  by  ponol  motor. 

Envolopo  Dittortioni  2X  at  30%  modulation. 
Intornali  Fixod  modulation  froquoneiot,  400 
and  1,000  ep«. 

Extornalt  Any  froquoney  20  ep«  to  5  me. 

PuIm  Roquiromontt,  Extornol  Modulation; 

<  Pulto  to  Amplifiori  Good  pulxo  thopo  at  0.2 
pMC  longth. 

PuIm  to  Ooeillotor;  1.0  ^toe  minimum. 

Sliai  Cabinot  12"  x  14"  x  18"doop. 

Pricai  $1,200.00 


10  to  500  me 


800  TO  2,100  me 


-hp-  60SA  VHP  Signal  Oonorator  provides 
output  ranging  from  0.1  uv  to  1.0  v  into  50 
ohms.  Accuracy  is  d:  1  ob.  Direa  reading 
frequency  and  output  calibration;  no  charts 
or  inter^lation  required.  Pulsed,  cw  or 
amplitude  modulated  output  (50  cps  to  1 
me).  Resettability  bener  than  1  me.  Has 
master  oscillator-Mwer  amplifier  for  widest 
modulation  capabilities.  Constant  internal 
impedance.  Maximum  VSWR  1.2.1850.00 


-bp-  A14A  UHF  Signal  Oonorator  provides 
output  ranging  from  0.1  pv  to  0.223  v 
(1  mw)  into  50  ohms.  Accuracy  ±  1  db.  Has 
single  dial,  direct  reading  frequency  and 
output,  no  charts  or  interpolation,  (^ers 
cw,  fm  or  pulsed  output.  Widely  variable 
pulsing,  synchronizing,  delay  and  trig^r- 
ing  features.  Extremely  fast  rise/ decay  time 
ofO.l  psec. Constant  internal  impedance. 
Maximum  VSWR  1.6.  $1,950.00 


HEWLETT-PACKARD 


BO 
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INSTRUMENTS 


ccc  ^ 
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INSTRUMENTS 


-hp-  618B  — VARIED  PULSING  CAPABILITIES, 
DIRECT  READING.  RANGE  3,800  TO  7,600  me 

Model  618B  offers  faster,  more  accurate  measurement  of  component 
performance  in  radar,  radio  relay  and  TV  carrier  systems  and  similar 
held  and  laboratory  applications.  Frequenc7  is  generated  in  a  reflex 
klystron  oscillator;  accuracy  and  stability  are  high  throughout  the 
instrument’s  wide  frequency  range.  Frequency  and  voltage  are  directly 
set  and  read.  Dial  tuning  is  tracked  automatically,  and  no  voltage 
adjustment  is  required  during  operation. 

Extremely  wide  pulsing  capabilities  have  been  built  into  ~hb~  61 8B. 
The  instrument  may  be  internally  or  externally  pulse  modulated,  in¬ 
ternally  square  wave  modulated  and  frequency  modulated.  The  repeti¬ 
tion  rate  is  continuously  variable  between  40  and  4,000  pps.  Pulse 
width  is  variable  0.3  to  10  /xsec.  Sync-out  signals  are  simultaneous 
with  the  rf  pulse  or  in  advance  by  any  time-span  from  3  to  300  ^ec. 
The  instrument  also  may  be  synchronized  with  an  external  sine  wave, 
or  with  positive  or  negative  pulse  signals. 


BRIEF  SPECIFICATIONS 


frM|H*iicy  Rant*:  3,800  to  7,600  me  1  bond. 
Calibration  I  Diroct.  Accuracy  bottor  than  11. 

Stobilityi  Frtquancy:  Uts  than  0.006X  par  °C 
change. 

Lina  Variation  I  ±  10  v  cauias  lau  than  0.01  X 
fraquancy  change. 

Output:  1  mw/0.223  v  to  0.1  pv  into  32  ohm». 
(0  to  —127  dbm). 

Madulntioni  Internol  or  externat  pulte,  fm,  or 
internal  equore  wove. 

IxtarnnI  Sync:  (1)  Sine  wove  40  to  4,000  cpt, 
5  to  30  V  rmi. 

(2)  Pulie  (igriolf  40  to  4,000  ppt,  3  to  30  v  (pot. 
and  neg.).  Pulte  width  0.3  to  3  ptec.  Rite  time 
0.1  to  1.0  ptec. 

Siiat  Cabinet  16X"x  13VS"x  16"  deep. 


-hp-  616A  UHF  Signal  Generator  oifers  the 
same  simple  operation,  wide  puisinj;  capa¬ 
bilities,  high  stability  and  accuracy  as  -hp- 
618B,  but  is  designed  for  UHF  frequencies. 
Output  ranges  from  0.1  pv  to  0.223  v  (1 
mw)  into  a  30-ohm  load.  Accuracy  is  db  I 
db.  Output  may  be  cw,  im  or  pulsed.  Mod¬ 
ulation  and  synchronizing  features  are  sim¬ 
ilar  with  -hp-  61 8B.  Oscillator  section  is  a 
reflex  klystron.  Frequency  changes  are  auto¬ 
matically  tracked  and  no  voltage  adjustment 
is  needed  during  o{>eration.  Frequency  and 
output  are  directly  set  and  read  on  large, 
carmlly  calibrated  dials.  No  charts  or  inter¬ 
polation  are  needed.  $1,950.00 


For  compltt*  dttaib,  stt  your  -hp-  ptU  rtprtsrntativt  or  writ*  dirtet 

HEWLETT-PACKARD  COMPANY 

2S34A  PAGE  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.  A. 
Export;  FRAZAR  &  HANSEN,  LTD.,  Son  FranciKO  •  Los  Angeles  •  New  York 


Goto  subject  to  chonge  without  notice.  Price,  F.o.b.  Factory, 
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Proved  by 
Experience 


KOVAR 


Glass  Sealing  Alloy 


Western  Electric 


15  YEARS 


17  YEARS 


12  YEARS 


VARIAN 


17  YEARS 


4  YEARS 


RAYTHEON 


17  YEARS 


14  YEARS 


12  YEARS 


^omac 

5  YEARS 


6  YEARS 


17  YEARS 


17  YEARS 

mi 


Supplied  by 


10  YEARS 


In  the  form  of:  SHEET,  ROD.  WIRE,  FOIL,  TUBING,  EYELETS, 
LEADS  and  FABRICATED  SHAPES 


The  ideal  alloy  for  glass  sealing,  Kovar  matches  the 
expansivity  of  certain  hard  glasses  over  the  entire 
working  temperature  range.  It  resists  mercury  attack, 
has  ample  mechanical  strength  and  seals  readily  with 
simple  oxidation  procedure.  It  is  available  as  sheet, 


strip,  foil,  rod,  tube,  wire — or  fabricated  into  cups, 
eyelets,  leads  and  other  shapes.  The  prominent  users 
of  KOVAR  and  the  length  of  time  they  have  em¬ 
ployed  this  metal  are  convincing  proof  of  satisfaction. 

*W*tfinghouM  Trad*  Mark  No.  337,962 


STUPAKOFF  Products  for  Electrical  and  Electronic  Applications 


ASSIMSUM— M*laMz*d  c*rami<  IndvcMen 
coil*  and  ihafta;  m*taMz*d  plat**  for  flaod 
rigid  a»t*mbH*«;  coromic  trinimor  cond*m*r«. 


CIRAMICS — fr*ci*ion-mad*  coromk  pfodvcl* 
for  *l*ctrical  and  *l*ctronlc  uppRcaMoni^  aR 
votlag**^  fr*«|«*nci**  and  l•*lp•ratlMr*•. 


RISISTOR  CIRAMICS— U**d  for  twnporotar* 
indicoling  or  mooiMlng  oqvipinofit,  ion  infra¬ 
rod  Kgkt  lovrc*  and  for  booing  olomoni*. 
Compl*ta  wMi  torminoli,  in  lb*  fomt  of  rod*, 
tub*^  di*c*^  bon^  ring*,  ok. 


CnAMK  OWllCraiCS— Ear  by-pa«,  load- 

Ibrovgk,  blocking,  «tand-o4T  and  Manaar  oppl- 
calort*.  Tomporotwro  cioapomaRng  Coraialc 
DIoloctrto  and  Mgb  K  loatarial*.  Tab**,  diK* 
an^l  *^to^f*d  plain  ar  dbroro^l. 

MINTS?  CnaNTS—AinplAon^  eooplngi,  R? 
I*r%  hdogrotar*.  £  f 


STU7AUTN— WM  wHbitond  OKfrom*  liaaMal 
diadL  May  ba  mod*  to  kov*  zoro^  low  pedWoa 
ar  nagatlYa  OHpamNWo*.  Safoly  o*ad  at  foaw 
porakra*  op  to  2400*  F. 

SIAU,  ROVAI>«iAS»— Tonalnab,  Ued-b«i 
Stond-offi  for  boraiottcolly  taalag  and  mu 
diantcai  condrocItoM  In  radto^  tolaokigtV  olan* 
bank  and  olactrical  aggarabi*,  SJn^da  ar 
MofHpIo  fOTMlnal  onb^  In  a  wida  vario^r  af 
dzo*  and  rating*. 

KOVAR  MITAlr— Tit*  idaal  oRay  for  •oolng 
to  bard  gla**.  U»*d  far  Making  horMofk  aftacb- 

Monk.  AvoHabla  a*  rad,  wba,  Maal,  fall . ar 

a*  copA  ayolot*  and  aibto  ibaga*. 


STUPAKOFF  CERAMIC  &  MFC.  CO.,  Latroba,  Pannsylvania 
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Precision-Built 


for  dependable  performance 


exacting  standards  demanded  for  critical 
electronic  applications.  Close  quality  con¬ 
trol  and  modern  production  methods  give 
you  as.surance  of  qimlity  compomuits  in  any 
quantity  you  need. 


Whatever  your  requirements  for  top  quality 
wire-wound  components,  you  can  count  on 
I-T-E  products.  Power  resistors,  precision 
resistors,  deflection  yokes— all  are  specially 
designed  and  precision-built  to  meet  the 


l-T.E  POWER  RESISTORS 


Non-hygroscopic  ceramic  foundations 
are  in  accordance  with  JAN  specifications. 

Purest  resistance  wires  are  uniformly 
wound  to  prevent  shorted  turns  and 
excessive  hot  spots.  All  connections 
silver-soldered. 

Vitreous  enamel  coating  (organic  if 
required)  provides  o  glazed  moisture- 
repellent  surface  with  fast  heat-dissipa¬ 
tion  qualities. 

Advanced  production  methods  assure 
high  stability,  long  life. 


Standard  fixed  resistors: 
5-200  watts 


Adjustable  resistors 
10-200  watts 


Oval  resistors: 
30-75  watts 


Ferrule  resistors: 
12-200  watts 


Special  resistors: 

built  to  specifications 


Standard  Tolerance:  ±10%.  ±5%  and  lau  made  to  order. 


T-E  PRECISION  RESISTORS 


TYPE  A I 

lightweight,  hermetically 
sealed — for  precision 
operation  up  to  125°  C. 
Surpass  JAN  R-93  A, 
Characteristic  A,  and  MIL 
R-93  A  specifications. 
TYPE  Is 

vacuum-impregnated, 
moisture-resistant.  For 
JAN  R-93,  Characteristic 
B,  specificotions. 

Ratings  from  0.01  ohm- 
10  megohms,  0.125- 
5  wans. 


High-quality  wire  alloys  are  used — 
free  from  internal  stresses  and  strains. 

Automatic  precision  winding  assures 
even  tension — eliminates  hot  spots. 

Hermetic  or  vacuum-impregnated  seal¬ 
ing  protects  against  destructive  effects  of 
salts,  moisture,  and  atmospheric  conditions. 

Accelerated  aging  process  prior  to 
calibration  assures  accuracy. 

Critical  quality  control  eliminates  all 
resistors  which  do  not  come  up  to  high 
I-T-E  standards. 


Standard  Tolerance: 


±1%.  Available  in  specified  toleratKes  down  to  ±0.05%, 


I-T-E  DEFLECTION  YOKES 

Wire  size  and  quality  constantly 
checked.  Coils  impregnated  in 
siteeial  moisture-resistant  thermo¬ 
plastic— properly  cured  to  a.s.sure 


firm  coil  with  minimum  loases. 
Yokes  can  Ite  obtained  complett* 
with  wire  leads,  resistors,  anil 
capacitors  to  your  specifications. 


WRITE  FOR  DETAILS 


I-T-E  RESISTOR  DIVISION 

1924  Hamilton  St.,  Philo.  30,  Po.  •  A  division  of  the  I-T-E  Circuit  Breaker  Co. 
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Prove  to  yourself, , , 


These  are  better 
AN  connectors--and 
at  competitive  prices 


AN  $(AM  WmII  Connector 

BfTTnt . . .  bMQMM  IH  Mwp-iii  r*Hiiniii9  tlM«*  Mnnot 
werii  leoM,  cm  b«  rtliawJ  i|uicUy  wMli  •  «crpw 
dHy«r  wkI  th*  ifiMft  r«««vt4  for  iiwppctiM  vr  wUprinf. 


BETTER  . . . 

. . .  Because  Monowatt  AN  Connectors  have  all  these 
features: 

•  Moiiture-proof  teal.  Two>piere  inserts  are  joined  with  a 
silieone  sealing  eompound.  Moisture  and  condensation 
effectively  excluded  . .  .  parts  held  together  while  inserts 
are  soldered  to  cable  assemblies, 

a  Diallyl  Phthalale  intert  material  (blue)  used  in  all 
connectors.  Negligible  po8t>niold  shrinkage  . . .  superior 
dielectric  properties. 

•  Fewer  partt  and  simpler  design  make  installation  and 
inspection  easy. 

•  Cadmium-plated  housings  resist  corrosion. 

•  Tellurium  copper  pint,  heavily  silver-plated,  insure 
greater  conductivity  . . .  99%  that  of  copper. 

•  Available  in  complete  wiring  harness  or  cable  assemblies. 
Made  by  Monowatt  to  your  specifications. 

PRICED  RIGHT.., 

. . .  Because  the  Monowatt  Department  of  General 
Electric  has  complete  modem  facilities  for  mass- 
production,  these  features  are  offered  at  competitive 
prices. 

THE  PROOF  STARTS  WITH  THE  QUOTATION 

. . .  Prove  to  yourself  that  Monowatt  AN  Connectors 
at  competitive  prices  bring  you  extras — extras 
which  save  assembly  time  and  insure  a  superior 
connecting  job. 


Sond  your  spasWcuHns  wHh  this  — upau.  la  ralwra 
you'll  rscoWo  •  catalog  doscrlbing  tko  uaiqua  cosMoving 
footuros  of  Monowcrtt  olactrical  coanactors  aad  wkiag 
assaaibllas  far  olrcrofl,  ordaoaca  and  alaciranic  aguipaiaat 
—  plus  —  quototian*  aa  your  tpacMc  raquirsmaats.  If  yaa 
wisli.  a  rapratantativa  wiH  coll  wHh  Moipla  connactort . .  . 
ail  without  cost  or  obUgotiaa.  _  — 


AN  $plit-Sli*ll  90*  Angl*  PUtg 

tlTTM . . .  bacoasa  tap  con  ba  ramovad  to  Impact  s 
wiring  without  uamoting  or  dtuasawbilag  plug  from  ^ 
conduit  or  cabin.  Conduit  thraod  is  not  split.  .  SplH- 
thall  aota  of  wiring  b  cowbiaad  with  advantogas  of 
solid  shall  constructiaa. 


AN  S9Ut-Sh*lt  Straifht  Mwv 

gITTtni . . .  bacausa  Moaoworft  aaglnaars  hova  saesaadad 
in  radaclag  aumbar  af  malal  ports  and  walght,  whila 
improving  connactar  parfarmonca.  This  typo  b  prafarrad  ' 
whara  ossambly  mast  ba  mada  in  light  plocos.  '  ... 


«IAIi  COUrON  AMO  YO«M  UPtCmCATIONS  TODAY. 


A  DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY.  PROVIDENCE 


^  firm . - -  Zoao 

7.  R.  I.s^  ^  **" 
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Here  is  Plug-in  Unit  Construction 


Everything  you  need  to  mount,  house,  fasten,  connect, 
monitor  your  equipment. 

FOR  YOUR  SMALLER  UNITS 

Take  Prc-punchcd  Terminal  Mount-  9fl/l  Attach  Alden  Card  -  mounting 
ALDEN  MINIATURE  ing  Card  ready-cut  to  size  you  require.  AfHI  Tube  Sockets  and  Mounting 

TERMINALS  Stake  in  Alden  Miniature  Terminals  to  Brackets,  which  mount  in  the  pre- 

mount  your  circuitry.  punched  holes. 


ALDEN  MINIATURE 
TERMINALS 

?1  Hrre't  a  beautiful 

I  iTH  m  I'ltle  Terminal 

V  R  really  puti  >ol- 

f  /'fi  I T  [fj*  dering  on  a  produc- 
lion  basis;  taking  a 
minimum  of  space 
and  material.  Ratchet  holds  leads  firmly  for  solder¬ 
ing,  no  wrap-around  or  pliering  necessary.  Unique 
punch  press  configuration  gives  rapid  heat  transfer, 
taking  less  time  and  solder.  Designed  for  Govt. 
Miniaturization  contracts.  Slaked  in  Alden  Pre¬ 
punched  Terminal  Cards,  allow  patterns  for  any 
circuit. 


Held 

(or  soldering 


Prepunched  Terminal 
Mounting  Cards  come 
in  all  sizes  needed  for 
Packages:  miniature 
7-pin  and  9-pin  units, 
or  11-pin  and  20-pin 
plug-in  units.  Card  is 
natural  phenolic  Vifi' 
thick  prepunched  on 
centers  with  .101" 
holes  for  taking  the 
Miniature  Terminals. 


Alden  Card  •  mounting 
Tube  Sockets  for  mini¬ 
ature  7,  miniature  9 
and  octal  tubes,  are 
complete  with  studs 
and  eyelets  for  easy 
mounting  on  Pre¬ 
punched  Cards. 


Mounting 
Brackets  stake 
to  the  Pre¬ 
punched  Card, 
mount  Card  to 
Package  Base 


Wires — Buss  ban  easily  acceuible 


Both  sides  can  be  used 


FOR  YOUR  L AROE R  II NITS 


Ratchet  holds 
leads  firmly 


Snip  off  loops  desired  to  by-pass, 

JUMPER 

i  ©  /  @@@  STRIP 

Stake  under  Terminals  (or  common  circuits.  Loops 
match  prepunched  holes  in  Terminal  Cards.  Snip 
off  loops  desired  to  by-pass. 


VmA  Lay  out  circuitry  with  Prepunched 
lOI  Terminal  Mounting  Card  in 
lengths  up  to  3'. 


READY  MADE  to  fit  various 
ready  made  Chassis  sizes. 


Organize  circuitry  in  compact  vertical 
planes.  Use  both  sides  of  Prepunched 
Card  to  stake  in  Alden  Miniature  Ter¬ 
minals  to  your  circuitry  layout.  Vertical 
position  gives  ready  accessibility;  there 
is  no  “underneath”  in  Alden  design. 


Attach  Alden  Card-mounting 
AIIH  Tube  Sockets  and  Mounting 
Brackets,  which  fit  any  of  the 
prepunched  holes. 


Alden  Card¬ 
mounting  Tube 
Sockets,  ready¬ 
made  in  variety 
of  sizes,  com¬ 
plete  with  studs 
and  eyelets  for 
easy  mounting 
on  Prepunched 
Cards. 


Tiny  Sensing  Elements  specifically  designed  to  spot 
trouble  instantly  in  any  unit. 

Here  arc  tiny  components  to  isolate  trouble  instantly  by  providing 
visual  tell-tales  for  each  unit. 


Get  one  point  of  check  of  all  incoming  and  outgoing 
leads  thru  ALDEN  BACK  CONNECTORS 


"PAN-i-LITE"  MIN.  INDICATOR  LIGHT 

So  compart  you  ran  use  it  in  places  never  before  pouible. 
Glows  like  a  red-hot  poker.  Push-mounts  in  .348"  drill  hole. 
Bulbs  replace  from  front.  Tiny  spares  are  unbreakable,  easily 
kept  available,  taped  in  recess  of  equipment.  Alden  #86L, 
ruby,  sapphire,  pearl,  emerald. 

MINIATURE  TEST  POINT  JACK 

Here  are  tiny  insulated  Test  Point  Jacks  that  make  possible 
checking  critical  plate  or  circuit  voltages  from  the  front  of  your 
e(|uipnient  panel — without  pulling  out  equipment  or  digging 
into  the  chassis.  Takes  a  minimum  of  spare,  has  low  capaci¬ 
tance  to  ground,  long  life  beryllium  copper  contacts.  Available 
in  black,  red,  blur,  green,  tan  and  brown  phenolic  conforming 
to  MIL-P  MB-  CGF;  also  nylon  in  black,  red,  orange,  blue, 
yellow,  white,  green.  Alden  #I10BCS. 

I  ALDEN  "FUSE-LITE" 

P  PuM  Blows  —  Lit#  Olowg. 

Signals  immediately  blown  (use.  Lite  visible  from  any  angle. 
To  replace  fuse  simply  unscrew  the  l-pc.  Lite-lens  unit.  Mounts 
easily  by  standard  production  techniques,  in  absolute  minimum 
of  space.  IIOV  Alden  #440-4FH.  28V  #440-6FH. 

Free  Samples  Sent  Upon  Request 


SINGLE  CHICK  POINT 

Here  for  the  first  time  is  a  slide-io  connector  that  brings  all  incoming  and  outgoing 
leads  to  a  central  check  point  in  orderly  rows,  every  lead  equally  accessible  and 
color  coded.  ^  IBs. 

Color  coding  Generous 

Avoid  conventional  l>«U-mouthing 

Permit  direct  Floating  ^^^^^^^rongested 

\l  efRrlent  wirine  clip  actioo  solder  terminals 


Accessible 

"  Permit  direct  Floating  uncongested 

efficient  wiring  d'P  “‘'oo  «>>'*««■  teraimaU 

STRAIGHT-THROUGH  CIRCUITRY  EASY  INSERTION  AND  REMOVAL 

Wiring  is  kept  in  orderly  planes,  avoid-  Mating  tolerances  permit  easy  insertion 

ing  rat’s  nest  of  conventional  back  plate  and  removal  without  demanding  crit- 

wiring.  Connections  between  Terminal  leal  alignment  tolerances.  Assure  proper 
Mounting  Cards  are  through  Back  Con-  contact,  with  safety  shielding  of  dan- 

nectors  so  that  all  circuitry  is  controlled  gerous  voltages.  Leads  ran  be  attached 

at  this  central  point.  Incompatible  volt-  above,  below  or  out  of  the  bark  (or 

ages  safely  isolated  and  separated.  most  direct  and  efficient  interconnects. 

Ready-made  Alden  Back  Connectors  meet  all  conceivable  needs,  for 
slide-in  chassis  replaceable  in  30  seconds  with  spare. 


VISIT  OUR  COMPLETE  DISPLAY  AT  THE  I.R.E.  SHOW 


ALDEN  PRODUCTS  COMPANY 


READY-MADE  for  your  Electronic  Equipment 


ALPEN  BASIC  CHAs^.; 


I  designed  —  all  tooled  —  production  immediately  available 
no  procurement  problems.  Apply  ALDEN  standards  wholly  or  in  part. 

ALDEN 

(f  \  PLUG-IN  PACKAGES - 1 

HOUSE  PLUG-IN  UNITS  IN 
ALDEN  BASIC  UNI-RACKS 


9mgM  After  mounting  your  circuits 
W  on  Terminal  Cards,  use  Alden 
Standard  Plug-in  Bases,  Housings, 
Bails  for  packaging. 


Aide.  “20”  Rack 
Mouati.g  Socket 
with  eatCMlcd  can 
that  mount  tide  by 
tide  and  in  multiple 
rowi  on  U-Oianncb 
that  accommodate 
50  Alden  ‘*20’* 
Plug-in  Unit!  illut- 
trated,  in  lO'/i  a 
19*  ra^  mounting 
panel. 


Min.  7  k  9-pin 
BASES  avail* 
able,  alto  11* 
pin  k  20-pin? 
BAILS  Jt 
HOUSINGS  or 
LIDS  to  match. 


OmJ  Fit  Prepunched  Cards 
carrying  completed  cir¬ 
cuitry  into  Standard  Alden  Basic 
Chassis  Body. 


Prepunched  to  your  tpect. 
Eaty  acccsibility  at  tides, 
Iront  for  completing  wiring. 


BASIC  CHASSIS 

with  tparm  provides  30-iecond  tervie- 
iag  lor  your  nniliaed  circuitry. 


Your  customers  and  solos  force  will  welcome  these 
advantages: 

The  big  objection  to  electronic  equipment— Irom  the  user’s  point  of  view — it 
that  if  it  goes  out  of  order  he  feels  helpless.  But  you  have  a  perfect  answer  when 
your  equipment  is  made  to  Alden  Standards  of  Plug-in  Unit  Cxinstruction  because 
they  assure  DEPENDABLE  OPERATION,  as  foliows — 

30-SECX)ND  REPLACEMENT  OF  INOPERATIVE  UNITS  by  plugging  in  avad- 
able  coded  spares. 

TROUBLE  I.NSTANTLY  INDICATED  AND  LOCATED  by  monitoring  elements 
assigned  to  each  functional  unit. 

TECHNICAL  PERSONNEL  NOT  REQUIRED  to  maintain  in  operation,  due  to 
obvious  color  coding  and  fool-proof  non-interchangeability  of  mating  components. 
TOOLESS  MAINTENANCE  made  possible  by  patented  Alden  fasteners  and  plug¬ 
in  locking  and  ejecting  devices. 

AIRMAIL  SERVICE— 

Compact  functional  units  practical  to  send  airmail  to  factory  for  needed  overhaul, 
UNI-RACK  FIELD  HANDLING  UNIT — groups  functional  units  into  stacking 
cabinets  not  exceeding  one-  or  two-man  handling  capacity — go  easily  through 
windows,  doors. 

CONNECT  AS  FAST  AS  UNLOADED,  by  coded  non-interchangeable  unit  cablet 
plugged  in  between  Uni-racks. 


Your  design  and  production  mon  hovo  always  wontod 
theso  odvontogos: 

1.  Experimental  circuitry  can  be  set  up  with  production  components,  cutting 
down  debugging  time. 

2.  Allows  techniciam,  rather  than  engineer,  to  debug,  by  taking  out  unit. 


3.  Given  the  circuitry,  nothing  further  to  design — make  up  from  standard  Alden 
components. 

4.  Optimum  circuit  layout  using  standard  terminal  card. 


S*  Absolute  minimum  requirements  of  labor,  materiak,  space. 


4.  The  various  sub-assemblies  can  be  built  concurrently  on  separate  assembly  lines. 


7.  No  tooling  costs — no  delays — no  procurement  headaches. 


S.  Fewer  prints — smaller  parts  inventory. 


9.  Can  subcontract  arsemblics. 


This  226-pagc  Handbook  describes  fully  the  Alden  System  of  Plug-in  Unit  Construction  and  the 
hundreds  of  components  ready-made  and  completely  tooled  to  meet  your  every  requirement. 
It’s  a  gold-mine  for  those  designing  electronic  control  equipment  that  is  practical  in  manu¬ 
facture;  dependable  in  operation. 

RiQUtST  YOUR  COPY  TODAY  -  SINT  TRitI 


127  North  Main  Street  •  Brockton  64  •  Massachusetts  IjGCfi) 


Miniaturize  your  product 
with  Tantalytic*  capacitors 

On  low- voltage  d-c  applications,  where  your  equipment 
miniaturization  calls  for  both  small  size  and  superior 
performance,  General  Electric  Tantalytic  capacitors 
offer  a  host  of  advantages.  These  foil-type,  tantalum- 
electrode,  electrolytic  capacitors  have  greater  capaci¬ 
tance  j)er  unit  volume  and  far  longer  shelf  life  than 
aluminum-electrolytic  types.  Long  op>erating  life,  too,  is 
provided  by  their  inherently  inert  characteristics,  and 
the  use  of  non-corrosive,  chemically  neutral  electrolyte. 
And  leakage  current  is  low  less  than  10  microamps  per 
microfarad. 

Built  to  withstand  severe  shock,  these  lightweight 
units  operate  over  a  wide  temp>erature  range  (  —  55  C  to 
+  85  C  and  higher).  Hermetic  sealing  protects  them 
against  leakage  and  contamination.  Available  in  p>olar 
and  non-polar  construction,  in  ratings  from  175  muf  at 
5  volts  d-c  to  12  muf  at  150  volts  d-c.  For  complete 
description  of  the  line,  plus  application  information, 
check  Bulletins  GEC-808  and  GER-451  in  the  coupon 
on  the  next  page. 

•/  Ctmtrsl 

GENERAL 


Now-greater  flexibility 
in  voltage  stabilizers 

Fluctuating  voltage  is  serious  on  sensitive  electronic 
equipment  designed  for  best  performance  at  a  speci¬ 
fied  voltage.  Now,  to  help  you  get  rid  of  voltage  ups 
and  downs,  G.E.  offers  a  new  15-  to  5000-va  line  of 
automatic  voltage  stabilizers  that  gives  you  greater 
design  flexibility  at  no  increase  in  price,  plus  weight 
reduction  in  larger  sizes.  New  output  ratings  of 
1000,  2000,  3000,  and  5000  volt-amperes  with  115 
and  230  volts  on  both  input  and  output  permit 
operation  in  any  combination  of  these  input  and 
output  voltages. 

Fluctuations  between  95  and  130  volts,  or  190  and 
260  volts,  are  corrected  to  a  stable  115  or  230  volts 
within  =*=1  percent  and  in  less  than  two  cycles. 
Single-core  construction  permits  input  circuit  to  be 
completely  isolated  from  output  circuit.  Installation 
is  easy:  connect  one  set  of  terminals  for  supply  and 
another  set  for  the  load.  With  no  moving  parts,  main¬ 
tenance  is  virtually  eliminated.  See  Bulletin  GEA- 
5754  for  complete  description. 


ELECTRIC 


Wont  more  information?  Use  post  card  on  tost  page. 
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EQUIPMENT  FOR 
ELECTRONICS  MANUFACTURERS 


Compenantt 

Proctioool'hp  motori 

Dpvpiopmpnt 

Roctifiors 

ondl  Production 

Matars,  Initrumantt 

Ttmari 

f  quipmont 

Dyno  motors 

Indicotirm  Imhtt 

Copacitors 

Control  switchoft 

Soidoring  irons 

Trotifformart 

Conorotort 

RosistorKO-wolding 

fwlio-forminp  notworki 

SoUyns 

control 

Doloy  Imot 

Rolo  ys 

Curront-limitod  high- 

Rooctors 

Ampiidynos 

potontiol  tostor 

Thyrito* 

Ampliitots 

InsuloHon  tostors 

Motor-Qonorotor  lotf 

Torminol  boordt 

Vocuum-tub#  voltmotor 

loductroli 

Push  buttons 

ftotittort 

Pbotovoltoic  coils 

Photooloctric  rocordors 

Voltogo  itobilizors 

Gtosf  bushings 

Oomognotizors 

rradc-ataHr  of  Conorol  llo€tri<  Co. 


0«n«ral  Ilactric  Company,  Soctlon  667>24 

Schonoctarfy  S,  Now  York 

Plooto  land  ma  tha  following  bullatinc 

\/  for  rafaranca  only  yr 

X  for  immadiota  projact 

□  GEA-5729  Saolad  Raloys 

□  GEA-5754  Voltoga  Siobiliiart 

□  GEC-459  Daloy  Lina 

□  GEC-808  &  GER'451  Tontolytic  Capacitors 

□  GEC-832  2nd-Harfnonic  Convartar 


Compony_ 

Cify_ 


yfA«s  or  sircT»K»i 
raooatss 


Reliable  d-c  to  a-c  amplification 

Designed  mainly  for  400-cycle  excita¬ 
tion,  the  General  Electric  second-har¬ 
monic  converter  is  a  magnetic-amplifier 
type  unit  that  converts  low-level  d-c 
error  signals  (such  as  thermocouple 
output)  to  800-cycle  a-c  output.  Static 
operation  and  hermetic  sealing  make  it 
reliable  under  extreme  conditions  of 
acceleration,  temperature,  and  pressure 
— important  in  aircraft  applications. 
Length  is  3^  in-,  tube  diameter  1  '4  in., 
weight,  0.2  lb.  See  Bulletin  GEC-832. 


Now — sealed-relay  line  expanded 

G-E  hermetically  sealed  relays  for  28- 
volt  circuits  are  now  available  in  these 
forms:  DPDT,  3PDT,  4PDT,  6PNO— 
with  coil  ratings  up  to  10,000  ohms. 
Certain  other  configurations  available 
on  request.  All  have  extra-high  tip  pres¬ 
sures,  yet  don’t  exceed  Air  Force-Navy 
size  and  weight  specs.  They  withstand 
ail  outside  atmospheric  conditions,  50g 
operational  shocks,  and  instantaneous 
voltage  surges  up  to  1 500  volts.  Bulletin 
GEA-5729. 


Size  00  relays  cut  inventories 

Many  of  your  control-circuit  needs  can 
be  met  with  compact  G-E  size  00  con¬ 
tactors  and  relays — available  in  any 
combination  of  normally  open  and  nor¬ 
mally  closed  contacts  from  2  to  8  poles. 
Since  contact  tips  are  easily  changed 
from  NO  to  NO  without  extra  parts, 
your  “specials”  inventory  is  cut.  Easily 
accessible  terminals  take  up  to  3  wires, 
speed  connections.  For  complete  details, 
see  your  General  Electric  apparatus 
sales  representative. 


TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Prices  reduced  as  much  as  35%  on  light,  flexible  delay  line 


Increased  use  of  delay  line  in  special  circuits  for  elec¬ 
tronic  equipment  now  enables  General  Electric  to  mass- 
produce  it,  at  savings  to  you  of  up  to  35  percent. 
Originally  developed  to  provide  delay  with  minimum 
distortion  in  radar  equipment,  G-E  delay  line  now  has 
many  commercial  uses  such  as  color  television  and 
electronic  calculators. 

Bulk  line  is  available  in  lengths  of  100  feet  or  less  to 
be  cut  as  desired.  Time  delay  is  approximately 
microsecond  per  foot  for  1100-ohm  line,  micro¬ 
second  per  foot  for  400-ohm  line.  Line  is  light  in  weight, 
J^-inch’  in  diameter,  and  easily  bent  into  a  4-inch 
diameter  coil.  Operates  between  —  50  C  and  100  C. 
Bulletin  GEC-459. 
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a  new  odvancement  in  moisture- 
resistant  coils 


LuioUa*  Graan  moldad  coili  kava  baan  an9inaarad  atpacially  for  application! 
involving  infanta  moitfura  conditions,  such  as  in  rafrigeration,  air  conditioning, 
water  pumping,  ate.  .  .  .  alto  for  explosion  proof  applications. 

Field  tests  of  production  coils  have  proven  more  than  satisfactory. 

The  cost  of  Luxolana  Green  encased  coils  it  nominal.  Sand  for  complete  infor* 
motion. 

(NOTE:  Deluxe  Coils,  Inc.,  manufactures  coils  only — no  complete 
transformers,  relays,  solenoids,  etc.) 

ENGINEERING  DATA 

COIL  CONSTRUCTION;  Random,  paper  layer  or  precision  wound. 

Excellent  f  Lead  Wires  lOS^C  Polyvinylchloride  U.L.  approved 
Bond  \h4olding  Compound — Luxolene  Green  Resin  1  ONE 

Core  Tube — Luxolene  Green  Resin  J  HOMOGENOUS 


Operotlnf  Temperatures; 

Continuous  . 

Infernnittent,  4  hrs . 

Intermittent,  I  hr. 

Properties  of  luxolene  Green  Resin; 
Tensile  strenqth  10, TOO  s 

Water  absorption  less  ths 


Thermal  coefliciant  of 

aipansion  . 

Thermal  conductance  , 
Volume  resistivitv 
Dielectric  strength 

Arc  resistance . 

Dielectric  constant  . . 


SI  s  10’ 

4  t  I  ir* 

megohms  ChtS  lO* 
400  volts,  I  mil 


10'  cycles  .  3, TO 

lO"*  cycles  .  I.tt 

10’  cycles  . 0113 

10'*  cycles  ..., . 0252 

Attacked  by  concentrated  sulphuric 
acid,  but  is  resistant  to  concentrated 
hydrochloric  acid.  Trichlorathylane, 
othylacetate  and  acetone  will  attack 
but  not  dissolve  Luiolene. 

Very  strong  to  metal.  k4akes  escellant 
bond  with  I0S°C  Polyvinylchloride 
lead  wires. 


Lott  factor 


Solubility 


Adhesion 


LUXOLENE  CERTIFICATION 
EVERY  SHIPMENT  COVERED  BY  THIS  CERTIFICATION: 


- -  LUXOLENE  CERTIFICATION- - - - 

Wrial  No.  0000 

"We  hereby  certify  that  the  coils  covered  b'y  packing  slip 

No .  have  bean  immersed  in  water  at 

room  temperature  for  24  hours.  After  immersion,  with  500 
volts  D.C.  applied,  the  leakage  resistance  through  water  to 

? [round  hat  been  measured  by  standard  procedures  and 
ound  to  be  not  lets  than  200  megohms. 


DELUXE  COILS,  INC.  1304  First  St.,  Wabash  Ind 


Wont  more  information?  Use  post  card  on  last  page. 
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RECORDING  CORPORATION 

Paramus,  New  Jersey 


Export  Divitien;  25  Warren  Street,  New  York  7,  N.  Y. 

Canadian  Division:  Walter  P.  Downs,  Ltd., 

Dominion  Square  Bldg.,  AAontreol 


presto  change-o 


If  you’re  not  using  Presto  discs  at  present,  then  it’s  time  for  a 
change.  The  reason,  in  one  word  . . .  quality!  From  the  meticulous 
preparation  of  the  aluminum  base  in  the  Presto  plant  to  the 
final  play-back  in  the  studio,  quality  is  the  byword  . . .  your  assurance 
of  consistent  performance,  unmatched  fidelity  of  reproduction, 
long  service.  That’s  why  Presto  is  the  proven  leader  in  the 
professional  disc  field  ...  a  leader  that  merits  your  consideration 
when  you  decide  that  it’s  time  for  a  change  .  .  .  right  now. 


WORLD'S  LARGEST 
MANUFACTURER 
OF  PRECISION 
RECORDING  EQUIPMENT 
AND  DISCS 
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ELECTRICAL 

CONNECTOR 

MONEY  CAN 


SCINFLEX  ASSURES 

LOW  MAINTENANCE  BECAUSE  | 
IT  PERMITS  SIMPLICITY 

When  operating  conditions  demand  an 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements,  j 
always  choose  Bendix  Scinflex  Electrical 
Connectors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  is  one  of 
our  contributions  to  the  electrical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67°F  to 
+  279°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  part  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Connectors  and  get  this  extra 
protection.  Our  sales  department  will 
be  glad  to  furnish  complete  information 
on  request. 

•  Meltiurc-Proef  •  Radio  Oulat  •  Siitflla  Piac*  IntwH  • 
Vlbrotian-Proof  •  LigM  WoigM  •  High  Insulation  Raslstanc* 

•  High  Ratltlonc*  to  Fuals  and  Oils  •  Fungus  Rasislant  • 
Easy  Assambly  and  Dlsossombly  •  Fawor  Ports  than 
any  othor  Connoctor  •  No  oddMonal  soldsr  roqulrod. 


oendiY. 


SCINFLEX 

ELECTRICAL 

CONNECTORS 


Want  mors  information?  Ust  post  card  on  last  page. 
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FACTOHr  IIUNCH  OFflClS:  lit  1.  ProvMoiKia  Avo.,  Surbank,  Collt.  •  Slophonson 
•Ug.,  6S60  Cass  Avo..  DolroH  2,  Michigan  o  grauwar  Bldg.,  176  W.  Wisconsin 
Avonoss  MHwauhoo,  Wisconsin  •  5S2  Moriiol  Siroal,  San  Francisco  4,  Calltemla 


SCINTILLA  MAGNETO  DIVISION  of 


fIDNIT,  NIW  YORK 


U|«t  Sdit:  Isadi  IstamRiial  UthlN,  ?I  FIKk  Artssi,  Nsu  Tat  II.  N.  T 


INDUSTRIES 


Manufa<twr«r« 
of  Vacuum  Tuba*  an4 
A<ca*»ory  f  quipmant 


ANOTHER  ADDITION  TO  LITTON  PLANT  TO  HELP 
MEET  YOUR  TUBE  DEVELOPMENT  AND  PRODUCTION  NEEDS 


Litton  is  now  building  a  new  addition  to  its  vacuum 
tube  plant  at  San  Carlos,  California.  This  expansion 
will  approximately  double  tube  development  and 
manufacturing  facilities  and  will  allow  expansion  of 
our  affiliate,  Litton  Engineering  Laboratories,  which 
has  taken  over  the  manufacture  of  glassworking 
lathes  and  other  machine  products.  Like  the  plant 
completed  last  year,  the  new  building  has  been  de¬ 
signed  specifically  for  vacuum  tube  manufacture;  it 
has  similar  reinforced  concrete  block  walls  with 
large  glass-block  panels  for  diffused  daytime  illumi¬ 
nation. 

Included  is  complete  environmental  control  of 
temperature,  sound,  light  and  air  for  optimum  man¬ 
ufacturing  conditions. 

Increasing  demand  for  Litton  products  has  brought 
about  this  expansion,  and  we  expect  that  the  added 
capacity  will  provide  greater  volume  and  service  to 
our  friends  in  industry. 


LITTON  MAGNETRONS 


Concurrent  with  plant  ex¬ 
pansion  is  a  marked  increase 
in  the  variety  of  pulse  and 
CW  magnetrons  for  radar, 
beacon  and  countermeasure 
equipment.  It  is  quite  pos¬ 
sible  that  Litton  Industries 
now  has  in  production  or  de¬ 
velopment  the  specific  tube 
to  meet  your  needs. 


Application  of  Litton  design 
and  processing  criteria  to  all 
our  tube  types  permits  man¬ 
ufacture  of  tubes  that  re¬ 
quire  no  aging  racks  in  the 
plant  or  in  the  field  and  have 
long  shelf  life  with  snap-on 
operation  to  full  rated  pow¬ 
er  output  immediately  after 
completion  of  the  cathode 
warm-up  period. 
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Hydrogen  Thyratrons 


-for  Pulse 
Voltage 
Generation 


'Mere  dttoiled  informotion  on  electricol  and  mechonicol 
dota  will  be  supplied  on  request. 


•  A  NEW  CONCEPT  OF  HYDROGEN 
THYRATRON  DESIGN!  The  tube*  il- 
luBirated  represent  a  departure  from 
conventional  hydrogen  thyratron  de¬ 
signs  and  are  a  result  of  several  years 
of  concentrated  development  work. 

They  are  primarily  em¬ 
ployed  in  the  generation 
of  peak  voltages  with 
durations  in  the  order  oi 
microseconds. 


TYPE  5941/1754 

Hydrofcn  filled,  icro  biai 
thyratron  with  hydroscn 
reMrvoir  for  teneration  of 
peak  pulie  power  up  to 
12.S  meiawalti. 


TYPE  5949/1907 

Hydrogen  filled,  zero  biai 
thyratron  with  hydrogen 
reservoir  for  generation  of 
peak  pulse  power  up  to 
6.35  megawatts. 


TYPE  VC*  1357 

Hydrogen  filled,  zero  bias 
thyratron  with  hydrogen 
generator  for  generation  of 
pulse  power  up  to  40 
megawatts. 


TYPE  VC-135t 
Zero  bias  miniature  hydro¬ 
gen  thyratron  for  the 
generation  of  peak  pulse 
power  up  to  10  KW. 


m  Typ« 

VC-1258  i 

5949/1907' 

5948/1754 

VC-1257 

Moiiaium  Peak  ! 

Forward  Anode  j 
Polenliol  j 

1000  ! 

volts  : 

1 

25000  : 

volts 

25000 

volts 

38000 

volts 

Maximum  Peok  | 

Anode  Current 

20 

amps 

500 

amps 

1000 

amps 

2000 

amps 

Maximum  Averoge  | 
Anode  Current 

i  0.05 

1  amps 

0.50 

omps 

1.0 

amps 

2.0 

amps 

Maximum  Healing 
Foctor 

(epy  X  prr  x  ib) 

1  1.0x10* 

6.25x10* 

9.0x10* 

- 

Nominal  Filament 
Power 

12.d~ 

watt: 

95 

watts 

190 

watts 

230 

watts 

Hydrogen 

Reservoir 

No 

Yes 

Yes 

Yes 

Custom-built  Electronic 


Equipment 


#  CHATHAM  spscialitss  in  the  develop- 
ment,  design,  ond  construction  of  custom- 
built  electronic  equipment  to  exactly  meet 
customers'  requirements.  Our  capable  staff 
of  engineers  will  furnish  prompt  estimates 
or.  if  desired,  will  coll  to  discuss  your  prob¬ 
lem  personally.  Call  or  write  today. 


Pulse  life  test  equipment 
built  by  CHATHAM  checks 
receiver  type  tubes  under 
pulse  conditions.  — ^ 


5  Megawatt 
radar  mod¬ 
ulator  built 
by  CHA¬ 
THAM  to 
rigid  gov¬ 
ern  m  e  n  t 
standards. 


20  Megawatt  Hydrogen  Thy¬ 
ratron  Test  Equipment  built 
by  CHATHAM  to  customers’ 
specifications. 


Weal  autre  iaformatloa?  Use  poit  cord  oa  lett  pogc. 
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Electronic  Tubes 


Chatham  Vacuum  Switches 


Ruggedized 
Type  Tubes 

•  The  following 
tub**  fully  conform 
to  JAN  apocif  Ica- 
tiona  and  can  bo 
auppliad  promptly, 
uaually  direct  from 
atock: 


5R4WGY  2D21W 
6AL5W  OC3W 
6H6WGT  OD3W 
25Z6WGT  2050W 


TYPE  39S-A  COLD  CATHODE 
GAS  TRIODE 

Requires  no  filament  supply  and  is  used  in  many 
grid  controlled  rectifier  and  relay  applications. 
Maximum  D.C.  anode  current—  10  ma. 
Maximum  D.C.  anode  voltage — 150  volta 


^  TYPE  719-A  HIGH  VACUUM 

II  CLIPPER  DIODE 

.  This  tube  is  used  primarily  for  clipper  diode 
I  service  in  hard  tube  modulator  circuits.  Filament 
y  7  volts,  7  amps  . . .  Inverse  peak  anode  voltage 
W  25  kv.  Max.,  peak  anode  current  10  amps.  Max., 
^  anode  dissipation  75  watts. 


TYPE  4B32  RECTIFIER 

A  rugged  half-wave  Xenon  filled  rectifier.  Oper¬ 
ates  in  any  position  throughout  an  ambient  tem¬ 
perature  range  of  ~75*C  to  +90*C.  Filament 
5  volta,  7.5  amp  . . .  Inverse  peak  anode  voltage 
10,000  average  anode  current  1.25  amps. 


TYPE  394-A  THYRATRON 

A  Mercury  vapor  and  Argon  filled  thyratron  for 
grid  controlled  rectifier  service.  Operates  over 
wide  ambient  temperature  range.  Heater  2.5 
volts,  3.2  amps  . . .  Inverse  peak  anode  voltage 
1250,  average  anode  current  640  ma. 


TYPE  1Z2  RECTIFIER 

A  small  bulb  high  voltage  vacuum  rectifier.  Low 
cathode  heating  power  and  low  dielectric  losses 
make  tube  suitable  for  radio  frequency  supply 
circuits.  Filament  1.5  volts,  .290  amps ...  In¬ 
verse  peak  anode  voltage  20,000,  average  plate 
current  2  ma. . . .  peak  plate  current  10  ma. 


TYPE  3B28  RECTIFIER 

This  rugged  half-wave  Xenon  filled  rectifier  will 
operate  in  any  position  and  throughout  an  am¬ 
bient  temperature  range  of  ~75*C  to  +90*C. 
Filament  2.5  volts,  5.0  amps  . . .  Inverse  peak 
plate  voltage  10,000,  average  anode  current  .25 
amp. 


TYPE  1B46  REGULATOR 

A  cold  cathode  glow  discharge  tube  designed  for 
voltage  stability.  DC  operating  voltage  82  volts, 
operating  current  range  1  ma  minimum,  2  ma 
maximum.  Regulation  3  volts. 


^  TYPE  1S22  (illus¬ 
trated)  is  a  mechan¬ 
ically  actuated, 
single-pole,  double- 
throw.  glass  vacuum 
switch.  This  and 
other  types  can  be 
supplied. 


iPECiFlCAtlONS 

HOLD  OFF  VOLTAGE:  lnt«rnol  — 10,000  vottt  rmtj  Eit^rnol*  (ot  27,000  f**!  oltitud#)  — 
10,000  voitt  fmi;  Eit«rnol*  (qI  40.000  ollt1wd9)>»7,500  voitt  rmi. 

INTERRUfTING  RATING,  RESISTIVE  LOAD:  1,000  op«rotion»  lif*  at  10,000  v.  oc,  rmi- 
10  omp.  o<,  rm%.  1,000,000  oparoitoni  lifa  ol  10,000  v,  ac,  rmi  2  omp,  oc,  rmsj 
300,000.000  eparotioM  lil*  ot  10,000  v.  oc,  rmt— 0.1  omp,  oc,  rmi. 


NET  WEIGHT  |opproi.| 
MAXIMUM  LENGTH  (ovtroM) 


HIGH  VOLTAGE  VACUUM  FUSES 

Can  be  supplied  by  Chatham  to  exact  customers'  speciiications  ii  or* 
dered  in  adequate  quantity.  Call  or  write  for  full  particulars  and  quotes. 


Want  mere  infornMiion?  Use  post  cord  on  lest  page. 
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\  475  WASHINGTON  STREET* 

NEWARK  2,  NEW  JERSEY 

c  loHMS 


XTUO-U 

)a240-14 


XTU0-<2 

)n2*0-12 


Case  Sizes 
from  y,  xVa 


The  Mallory  rantaluin  Capacitor  shown  is  but  one  of  the  com- 

f>lete  range  of  sizes  and  ratings  indicated  in  the  table.  Note  the 
ollowing  advantages: 

Compactness  ! 

(:ontiniHms  ^  rforniance  over  a  teinp-ratiire  |  Por  Complst*  Information 

range  of  -60°  C.  to  +200°  C. 

High  resistance  to  shock  and  vibration 

Pro«»f  against  thermal  shtx'k  from  —60°  (1.  to 
+200°  C.  without  damage 

Double  sealing  for  absolute  protection  under 
all  operating  conditions. 

Originally  developed  for  the  Armed  Forces  suhminiatiirization 
pn>gram,  Mallory  'rantaluin  Clapacitors  are  now  available  in 
quantity.  If  you  are  redesigning  \our  equipment,  don't  hesitate 
to  call  on  us  for  help  in  any  problem  involving  the  application  of 
capacitors,  the  development  of  sp«‘cial  types  or  the  simplification 
of  related  circuits. 

Expect  more... Get  more  from  MaLLOrY 

Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


'rhe  above  table  is  part  of 
our  new  'fechnical  Bulle¬ 
tin  4-.3.  Write  for  your 
copy  tixlay.  It  is  complete 
with  sizes,  mounting 
arrangements,  surge  volt¬ 
ages  and  performance 
curves. 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Eloctromachanical  — Rcsistort  •  Switchas  •Television  Tuners  •  Vibrators 
Electrochemical— Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical— Contacts'Speciai Metals  and  Ceramics*  Welding  Materials 


Went  mere  tnformotien?  Usn  post  cord  on  lost  poet. 
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W.  W.  MacDONALD,  Editor 
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CROSS 


►  VISION  ...  As  we  enter  the  age 
of  transistors  it  is  important  that 
engineers  open  their  eyes  wide  to 
the  potentialities  of  these  new  de> 
vices  that  are  like  tubes  and  yet  are 
not  like  tubes.  Circuits  can  be  de¬ 
veloped  by  thinking  of  transistors 
as  substitutes  for  tubes.  But  more 
important  circuits  will  come  from 
the  harnessing  of  characteristics 
that  are  peculiar  to  transistors 
themselves. 

It  is,  for  example,  possible  to 
build  an  audio  amplifier  that  con¬ 
tains  junction  transistors  and  noth¬ 
ing  much  else  in  the  way  of  com¬ 
ponent  parts.  The  output  of  a 
phonograph  pickup  is  fed  into  an 
n-p-n  and  also  into  a  p-n-p  junc¬ 
tion.  “Complementary  symmetry” 
of  the  two  dissimilar  transistors 
permits  this  first  .stage  to  be  direct- 
coupled  to  another  pair  of  n-p-n  and 
p-n-p  junctions  so  connected  that 
they  drive  a  loudspeaker  without 
benefit  of  an  output  transformer. 
Pha.se  inversion  and  impedance 
matching  are  inherent  in  the  sys¬ 
tem,  and  are  accompli.shed  by  phe¬ 
nomena  that  have  no  counterpart  in 
the  terminology  of  tubes. 

In  the  spring  Electronics  begins 
a  carefully  planned  series  of  arti¬ 
cles  dealing  with  the  basic  char¬ 
acteristics  of  semiconductors  in 
general  and  transistors  in  particu¬ 
lar.  This  series  will  appear  side  by 
side  with  detailed  descriptions  of 
practical  transistor  circuits  as  these 
are  developed.  The  double-pronged 
editorial  approach  to  a  new  horizon 
will,  we  think,  provide  a  solid  base 


upon  which  men  with  imagination 
can  build. 

►  MONOPOLY  ...  We  are  also 
entering  an  era  in  which  no  one 
amplifying  device  will  monopolize 
the  expanding  field  of  electronics. 
Tubes  will  share  it  not  only  with 
transistors  and  magnetic  amplifiers 
but  also  with  other  devices  as  yet 
largely  a  gleam  in  some  physicist’s 
eye. 

Time  alone  will  tell  which  device 
is  to  dominate  what  equipment. 
Meanwhile,  it  does  seem  that  tubes 
are  at  their  shining  best  where  high 
power  is  required  at  high  frequen¬ 
cies  and,  particularly,  where  com¬ 
plex  broadband  modulation  com¬ 
ponents  are  involved.  This,  at  any 
rate,  is  the  area  in  which  much  cur¬ 
rent  development  work  is  going  on, 
sparked  to  a  considerable  extent  by 
the  increasing  demands  of  uhf 
television. 

Much  is  being  done  to  increa.se 
the  usefulness  of  klystrons.  A  new 
magnetron  incorporating  a  grid 
exhibits  considerable  flexibility. 
Traveling-wave  tubes  tuneable  over 
a  moderate  frequency  range  by 
mere  variation  of  operating  volt¬ 
ages  show  experimental  promise. 
There  is  a  great  deal  of  constructive 
thinking  going  on  in  the  laborator¬ 
ies  of  highly  competitive  tube 
manufacturers. 

►  MISTAKE  .  . .  Our  whole  field  is 
unusually  active  technically,  and  the 
future  seems  bright.  All  is  not 
sweetness  and  light  on  the  sales 


front,  however,  and  there  is  one 
part  of  the  business  that  has  re¬ 
cently  acquired  a  beautiful  black 
eye  from  which  it  will  take  some 
time  to  recover. 

It  seems  that  an  active  micro¬ 
wave-relay  equipment  market  at¬ 
tracted  some  manufacturers  who 
either  cut  design  corners  to  get  into 
the  game  quickly  or  spaced  stations 
too  far  apart  on  paper  to  hold  price 
down  and  get  the  order.  Now  some 
of  the  stuff  doesn’t  work  too  well 
when  transmission  conditions  are 
ideal  and  falls  down  completely 
when  they  are  poor.  Several  in¬ 
stalled  .systems  are  unused  and  just 
gathering  dust. 

►  PICTURE  ...  If  you  are  wonder¬ 
ing  whether  the  admittedly  flatter¬ 
ing  photograph  at  the  top  of  this 
page  is  to  be  a  regular  eyesore  then 
wonder  no  more.  The  answer  is, 
quote:  “No.” 

The  subject  of  the  picture  has 
been  active  in  management  and 
sales  as  well  as  in  technical  circles 
of  this  indu.stry  since  1924,  with 
McGraw-Hill  since  1926  and  Elec¬ 
tronics  since  1941.  He  was  ap¬ 
pointed  editor  January  1,  just  after 
the  preceding  issue  mailed.  The 
thought  therefore  occurred  that 
there  may  be  two  or  three  of  the 
paper’s  thirty-some-odd-thousand 
subscribers  who  wonder  what  the 
editor  looks  like,  a  condition  to  be 
personally  rectified  in  the  years 
ahead  as  rapidly  as  flesh  and  blood, 
a  liberal  travel  budget  and  time 
permit. 


W 
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MultipU-itylua  printer  hoe  punch^ard  ieed  and  photoelectric  card  reader  located  behind  printing  unit  (left).  Electronic  unit  converts 

punch^card  dota  to  impulses  that  drive  printing  styli 


Electronic  Addressing 


Computers  ami  high-speed  printers  team  up  to  rush  publications  to  reailers.  Multiple- 
stylus  machine  works  directly  from  punch  cards  and  prints  up  to  42,000  individual  four- 

line  adilress  labels  per  hour 


Lifeblood  of  a  publication  is  its  printer’  made  by  Addressotyraph-  er%  works  directly  from  punch 
I  readership.  Multiprraph,  that  works  from  cardsandprint8upto  42,000  four- 

To  serve  the  reader,  the  subscrip-  printed  address  cards  and  has  a  ca-  line  address  labels  per  hour.  De- 

tion-fulfillment  department  keeps  pacity  of  6,000  four-line  address  veloped  by  Eastman  Kodak,  the 

lists  current  and  mails  each  copy  labels  per  hour.  The  address  cards  machine  is  used  in  that  company’s 

promptly.  This  involves  storing  are  helically  scanned  by  a  phototube  advertising  and  direct-mail  depart- 

and  servicing  vast  quantities  of  linked  mechanically  to  the  printing  ment  to  service  extensive  mailing 

data  as  well  as  printing  many  bar.  Relays  are  so  adjusted  that  lists. 

thousands  of  individual  address  the  printing  bar  strikes  when  the  Printing  speed  depends  upon  the 
labels  for  each  issue  of  the  publics-  phototube  receives  a  black  signal,  number  of  printing  heads  used  and 

tion.  Electronic  equipment  is  prov-  Nearly  100  machines  are  in  use.  may  be  increased  24,000  characters 

ing  adept  at  both  chores,  particu-  ju  If  I  I  P  •  #  minute  with  each  additional 

larly  for  publications  having  large  u  ip  e-  y  us  nn  er  printing  head.  The  present  model 

mailing  lists.  A  recent  addition  to  the  field,  uses  four  heads,  one  for  each  line 

Currently  in  use  is  a  facsimile  the  multiple-stylus  electronic  print-  of  the  address.  Individual  char¬ 


ts 
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Printing  ityli  strik*  impact  blowi  on  paper  through  carbon;  oach  oi  four  printing 
head*  print*  on*  line  of  addr*** 


Aids  Publishers 


By  JOHN  M.  CARROLL 

Aitsiatant  Editor 
ra.m-RoNiCH 


acters  are  built-up  by  printing 
rectangular  dots  in  a  5  x  7-dot 
rectangle  to  form  a  pattern.  Syn- 
the.sis  by  this  method  of  the  letter 
E  is  shown  in  Fig.  lA. 

Use  of  a  fixed  card  carrying  city 
and  state  names  common  to  many 
cards  increa.ses  address-card  infor¬ 
mation  capacity  and  eliminates 
repetitive  card  punching. 

Each  printing  head  consists  of 
.seven  styli  actuated  by  multiple 
vibrators.  The  styli  print  rectan¬ 
gular  dots  by  striking  impact  blows 
on  carbon  paper.  They  are  relea.sed 


in  the  desired  pattern  by  independ¬ 
ent  relays  working  in  accordance 
with  signals  received  from  an  elec¬ 
tronic  matrix.  Carbon  impressions 
are  fixed  by  drying  lamps  and  a 
flying  punch  pierces  holes  between 
address  labels.  The  close-up  shows 
the  printing  operation.  The  four 
printing  heads  are  arranged  in  a 
semi-circle  at  the  top  of  the  picture. 

Information  to  be  printed  is 
stored  on  punch  cards  like  those 
shown  in  Fig.  IB.  A  punch  card 
for  a  four-line  address  of  96  char¬ 
acters  must  have  576  holes  ar¬ 


ranged  in  48  columns  of  12  holes 
each.  The  card  is  quartered,  each 
quarter  corresponding  to  one  line 
of  the  address  (24  characters). 
Characters  are  expressed  in  six- 
unit  code  and  represented  by  holes 
punched  in  the  card. 

Punch  cards  are  fed  to  the  printer 
in  batches  of  700.  Reading  is  done 
photoelectrically  by  four  independ¬ 
ent  reading  heads  that  correspond 
to  the  four  lines  of  the  address. 
Each  head  has  six  lead-sulphide 
photocells,  so  that  all  places  of  the 
.six-unit  code  groups  are  read  simul¬ 
taneously  by  light  .shining  through 
the  punched  holes. 

Timing  pulses  are  supplied  by  a 
.slotted  wheel  that  rotates  in  syn¬ 
chronism  with  the  card  feed  and 
interrupts  the  light  beam  falling 
on  another  photocell. 

Each  reading  head  transmits  a 
group  of  pulses  as  a  card  column 
passes.  These  pulse  groups  are 
amplified,  gated  by  the  timing 
pulses  to  insure  exact  synchronism 
and  fed  to  the  storage  matrix. 

The  matrix  has  96  memory  sock¬ 
ets,  each  one  corresponding  to  a 
possible  character  in  a  four-line 
address.  The  sockets  are  arranged 
in  four  banks  of  24,  the  same  as 
the  code  groups  on  the  punch  card. 
A  memory  plug  consisting  of  seven 
magnetic  memories  is  inserted  in 
every  memory  socket  from  which 
a  printed  character  is  desired. 

Pulse  groups  from  the  reading 
heads  are  channeled  into  the  stor¬ 
age  bank  corresponding  to  the 
proper  line  of  the  address.  Mean¬ 
while,  the  timing  pulses  are  applied 
to  step  a  ring  circuit  that  delivers 
actuating  pulses  to  successive 
memory  units  in  exact  synchronism 
with  the  card  reading.  Six  of  each 
memory  unit's  magnetic  memories 
are  used  to  store  code  signals 
representing  characters  while  the 
seventh  memory  forms  part  of  an 
error-detection  system. 

Printing 

A  second  slotted  wheel  rotating 
in  synchronism  with  the  printing 
unit  generates  a  series  of  seven 
pulses  for  each  character  to  be 
printed.  These  pulses  drive  a 
seven-tube  ring  circuit.  Every 
.seventh  pulse  steps  a  second  ring 
circuit  that  applies  simultaneous 
read-out  pulses  successively  to  the 
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memory  units  in  each  of  the  four 
storage  rows. 

As  each  memory  unit  is  read  out, 
its  signals  go  to  one  of  four  line¬ 
printing  units  where  the  signals 
are  first  applied  to  a  group  of  six 
flip-flops.  A  trigger  signal  is  set 
up  for  each  pulse  from  the  memory 
unit.  The  trigger  signals  are  con¬ 
nected  to  a  germanium-diode  de- 
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coding  matrix  in  such  a  manner 
that  for  every  different  pulse-code 
group  a  unique  output  line  is  se¬ 
lected  that  corresponds  to  the 
printed  character  desired. 

Each  output  line  connects  to  a 
5x7  matrix  of  35  switches  (Fig. 
2).  When  an  output  line  is  ener¬ 
gized,  certain  of  the  switches  close 
to  form  the  pattern  of  the  char¬ 


acter  to  be  printed.  Consider  the 
switch  matrix  to  consist  of  five 
columns  of  seven  switches  each. 

A  printer  timing  pulse  feeds  into 
each  of  the  five  matrix  columns  in 
turn.  A  separate  vibrator  amplifier 
is  connected  to  each  row  of  seven 
switches  and  as  each  column  is 
pulsed,  a  signal  is  sent  to  every 
amplifier  whose  switch  in  the  col¬ 
umn  is  closed.  Each  vibrator  am¬ 
plifier  is  connected  to  a  vibrator 
that  activates  one  of  the  seven 
printing  styli.  The  paper  tape  ad¬ 
vances  one  dot  space  as  each  col¬ 
umn  is  pulsed  and  the  character  is 
built  up  in  five  pulses.  The  fifth 
pulse  resets  the  trigger  tube  for 
the  following  character. 

Over  the  Horizon 

Several  other  methods  of  elec¬ 
tronic  subscription  fulfillment  are 
under  study.  The  Potter  Instru¬ 
ment  Co.  is  working  on  a  system 
in  which  their  flying  typewriter*, 
its  tube  complement  now  reduced 
to  300,  teams  with  a  random  access 
memory  (RAM)  to  print  10,800 
address  labels  per  hour  per  printer. 
The  random  access  memory  is  the 
outstanding  feature  of  the  system. 
Over  a  million  subscription  records 
can  be  stored  magnetically  and  each 
day’s  transactions  entered  without 
disturbing  the  unaffected,  records. 
Serial  tape-handling  systems  re¬ 
quire  that  the  entire  tape  be  re¬ 
arranged  when  subsequent  trans¬ 
actions  are  to  be  filed. 

Another  proposed  method  would 
display  information  from  a  stor¬ 
age  device  on  the  screen  of  the 
Charactron*’  ®,  a  cathode-ray  tube 
with  a  beam-forming  matrix  of 
character-shaped  openings  through 
which  the  electron  beam  is  directed. 
Addresses,  displayed  at  rates  up  to 
10,000  per  sec  on  the  crt  face,  can 
be  transferred  to  ordinary  paper  by 
a  dry-printing  process  such  as 
Xerography. 
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Cavity  Tuner  for 

UHF  Television 
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SEYMOUR  NAPOLIN 


Radio  Receptor  Co. 
Brooklvn,  Y. 


All  70  of  the  high-band  channels  are  continuously  tuned  hy  varying  the  center-loading 
capacitance  of  a  modified  coaxial  line  section.  Design  avoids  moving  conta<*ts  and  mini¬ 
mizes  radiation  from  oscillator  hy  inherent  shielding 


Development  of  a  tv  receiver 
front-end  to  cover  the  uhf 
channels  imposes  severe  require¬ 
ments.  After  consideration  of 
butterfly  arrangements,  coaxial 
lines  with  wiping  contacts  or  capac¬ 
itors  and  other  devices,  a  modified 
resonant  cavity  was  adopted  as  the 
basic  tuning  element. 

The  tuner  shown  in  the  diagram. 
Fig.  1,  contains  three  cavities.  Two 


Now  with  Oranco  Products,  Inc.,  Lohk 
Island  City,  N.  y. 


of  the.se  function  as  a  bandpass  pre¬ 
selector  and  the  third  controls  the 
local  oscillator  frequency.  The  pre¬ 
selector  is  essentially  an  over- 
coupled  double-tuned  transformer 
with  a  balanced  300-ohm  antenna 
input  and  unbalanced  output  to  the 
mixer. 

Tuning  of  each  cavity  is  accom¬ 
plished  by  a  metallic  plunger  travel¬ 
ing  in  a  low-loss  dielectric  sleeve 
which  varies  the  value  of  center 
loading  capacitance.  The  plunger 
.serves  only  as  a  transfer  medium 


R-F  PRESELECTOR 


FIG.  1 — Thrss  caTitUs  are  employsd,  two  ior  presslocllon  and  on*  lor  tho  local 

oscillator 


and  makes  no  physical  contact  with 
the  cavity  or  loading  capacitor. 

Suitably  formed  loops  couple  in 
and  out  of  the  cavity  field  with  the 
degree  of  coupling  controlled  by 
physical  dimensions  and  placement. 
The  tuning  plungers  are  ganged  to¬ 
gether  and  moved  by  a  simple  link¬ 
age  that  provides  substantially  lin¬ 
ear  frequency  calibration.  Dial  and 
inter-cavity  tracking  are  adjust¬ 
able  at  three  points  by  positioning 
the  plunger,  trimming  the  loading 
capacitance  and  by  an  additional 
mechanical  means  of  changing  the 
electrical  length  of  the  cavity. 

The  view  of  the  complete  con¬ 
verter  shows  the  three  cavities 
as.sembied  to  a  small  subcha.ssis, 
with  their  tuning  plungers  attached 
to  the  ganged  drive.  This  drive 
consists  of  a  metal  frame  pivoted  at 
one  end  and  swung  in  an  arc  by  a 
link  mechanism  agaimst  a  spring. 

Straight-line  motion  is  imparted 
to  the  plungers  by  the  rotation  of 
the  frame.  The  dial  is  concentric 
with  the  tuning  knob  and  calibrated 
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directly  in  channel  numbers.  A 
metal  wrap-around  encloses  the  en¬ 
tire  unit  to  guard  against  mechani¬ 
cal  damage  during  handling,  and 
act  as  a  second  r-f  shield  to  reduce 
radiated  interference. 

The  local  oscillator,  a  Colpitts 
type,  tunes  below  the  signal  fre¬ 
quency  for  double  superheterodyne 
or  converter  applications.  Mixing 
takes  place  in  a  low-noi.se  diode, 
with  the  i-f  signal  appearing  at  vhf 
channels  6  or  6. 

Tuning  is  controlled  by  a  single 
knob  which  functions  as  both  a 
channel  selector  and  fine-tuning  con¬ 
trol.  The  complete  uhf  television 
band  is  covered  by  five  turns  of  the 
tuning  knob.  A  circular  dial, 
linearly  calibrated,  rotates  approxi¬ 
mately  150  degrees. 

In  Fig.  1,  the  resonant  cavity 
tuning  elements  are  represented 
schematically  by  their  lumped-con¬ 
stant  equivalents  to  facilitate  cir¬ 
cuit  analysis.  Balanced  300-ohm 
antenna  coupling  is  achieved  simply 
by  a  loop  located  in  the  cavity  field. 
Since  the  coupling  is  almost  con¬ 
stant  over  the  entire  tuning  range, 
antenna  mismatch  lo.sses  arc  mini¬ 
mized. 

Se/ecti>fty 

The  skirt  selectivity  requirements 
at  uhf  are  more  severe  than  for  vhf 
because  of  the  relatively  close  spac¬ 
ing  of  signal  and  image  frequencies 


and  the  multiple  spurious  responses 
which  result  from  double  con¬ 
version.  Considerable  selectivity 
may  be  obtained  by  using  three  or 
four  tuned  circuits;  however,  be¬ 
cause  of  increased  insertion  loss 
and  tracking  errors,  improvement 
in  selectivity  is  accompanied  by 
rapid  degradation  of  noise  figure. 
Fortunately,  because  of  the  high 
operating  Q’s  possible  at  uhf,  two 
tuned  circuits  provide  adequate 
image  and  i-f  rejection. 

The  double-tuned  preselector 
shown  has  an  image  ratio  better 
than  60  db,  an  i-f  (80  me)  rejection 
greater  than  90  db,  with  an  inser¬ 
tion  loss  of  approximately  2  db  at 
890  me.  A  plot  of  insertion  loss 
versus  frequency  is  given  in  Fig.  2. 

Radiation 

Another  measure  of  the  effective¬ 
ness  of  a  preselector  is  the  value  of 
end-to-end  feed-through  capaci¬ 
tance  which  generally  determines 
the  amount  of  oscillator  voltage  ap¬ 
pearing  across  the  antenna  termi¬ 
nals.  The  preselector  coupling 
throughout  the  tuner  is  primarily 
magnetic,  and  capacitance  feed¬ 
through  is  reduced  to  negligible 
proportions.  The  attenuation  at 
oscillator  frequency  is  in  the  order 
of  45  db,  which  means  that  antenna 
radiation  due  to  back-to-front 
coupling  is  less  than  100  uiv  per 
meter. 

Another  source  of  oscillator  radi¬ 
ation,  that  due  to  coupling  around 
the  pre.selector  by  stray  magnetic 
and  electrostatic  fields,  is  minimized 
by  careful  layout  and  fully  shielded 
construction,  which  effectively  con¬ 
fines  the  r-f  and  oscillator  fields 


within  the  metallic  cavity  walls. 

A  1N82  low-noise  silicon  diode  is 
used  as  a  mixer.  Diode  rather  than 
triode  conversion  was  selected  be¬ 
cause  better  noise  figures  are  pos¬ 
sible,  and  as  a  result  of  the  small 
injection  voltages  required,  oscilla¬ 
tor  radiation  is  considerably  re¬ 
duced.  In  addition,  the  loose  coup¬ 
ling  between  oscillator  and  mixer 
permits  more  stable  o.scillator  per¬ 
formance.  The  preselector  and  os¬ 
cillator  outputs  are  linked  by  a  com- 


Ganged  plungers  moTe  in  and  out  oi 
the  cavities  for  tuning  the  complete  uhf 
range 

mon  coupling  loop  which  combines 
the  fields  of  both  cavities  at  the 
mixer  input. 

Oscillator  Circuit 

The  6AF4  local  oscillator  tunes 
below  the  carrier,  to  prevent  re¬ 
versal  of  the  sound  and  picture  posi¬ 
tion  on  the  i-f  response  curve  of  the 
television  receiver  during  double 
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conversion.  To  assure  stable  oscil¬ 
lator  performance  all  circuit  ele¬ 
ments  are  desii^ned  as  an  integral 
part  of  the  resonant  cavity,  which 
results  in  almost  constant  injection 
current  as  shown  in  Fij?.  3.  This 
helps  confine  the  o.scillator  field  and 
substantially  reduces  ladiated  in¬ 
terference. 

AlthouKh  the  uhf  oscillator  oper¬ 
ates  at  a  much  higher  frequency 
than  a  vhf  oscillator,  the  permis¬ 
sible  frequency  drift  on  an  absolute 
basis  must  be  much  smaller.  This 
is  the  direct  result  of  double  super¬ 
heterodyne  operation,  in  which  the 
additive  drift  of  two  local  oscil¬ 
lators  determines  the  overall  fre¬ 
quency  stability  of  the  uhf  receiver. 
Theoretically,  assuming  that  the 
vhf  tuner  designer  has  taken  full 
advantage  of  the  permissible  drift 
tolerance,  the  uhf  o.scillator  must 
either  be  absolutely  .stable,  or  have 
a  drift  characteristic  opposing  that 
at  vhf. 

P'ortiinately,  modern  vhf  tuners 
operate  well  within  the  allowable 
drift  tolerance,  and  the  television 
industry,  in  anticipation  of  the 
.severe  uhf  requirements,  is  now 
producing  sets  using  intercarrier 
.sound  circuits.  While  this  elimi¬ 
nates  the  possibility  of  complete  loss 
of  sound  due  to  drift,  picture  qual¬ 
ity  degradation  and  lo.ss  of  .sensi¬ 
tivity  still  remain. 

Two  factors  generally  influencing 
o.scillator  frequency  stability  are 
temperature  changes  and  power 
supply  fluctuations.  The  tuner  local 
o.scillator  contains  a  temperature- 
sensitive  element  which  varies  the 
electrical  length  of  the  cavity,  and 
holds  the  frequency  substantially 
constant  over  a  wide  temperature 
range.  Voltage  sensitivity  is  re¬ 
duced  to  a  .second-order  effect  by 
circuit  design,  and  a  regulated  sup¬ 
ply  is  therefore  unnecessary  for 
normal  applications. 

Output  Frequency 

For  practical  design  purposes,  vhf 
channels  5  and  6  were  chosen  as  the 
intermediate  fretjuency.  Despite 
the  fact  that  it  is  po.ssible  to  receive 
weak  transmissions  in  some  scat¬ 
tered  geographical  locations  on 
both  these  channels,  high  i-f  atten¬ 
uation  through  the  tuner  still 
permits  interference-free  uhf  recep¬ 
tion.  Since  the  output  tuned  cir- 


CaTilunar  ta  compUtaly  ihialdad  iron!* 
•nd  ior  uhi 


FIG.  5 — Overall  1-i  retponie  curve  oi 
converter 


cuit  is  sufficiently  broad  to  pass 
both  channels,  no  readju.stment  of 
the  oscillator  is  nece.s.sary  to  .shift 
frequency,  in  the  presence  of  strong 
local  signals. 

For  those  applications  where  the 
tuner  is  combined  wtih  a  specially 
designed  vhf  tuner  a.%an  82-channel 
front-end  for  new  television  receiv¬ 
ers,  no  significant  improvement  in 
either  noi.se  figure  or  isolation  can 
be  expected  from  the  addition  of  an 
i-f  amplifier. 

When  u.sed  as  a  tuner  or  con- 


FIG.  6 — Ovarall  3-db  bcmdwldth  ior 
convortor 


verter  for  existing  television  receiv¬ 
ers,  improved  performance  can  be 
realized  by  the  insertion  of  a  cas- 
code  amplifier  between  the  tuner 
output  and  the  receiver  input.  Such 
a  low-noi.se  stage  would  provide 
needed  gain,  allow  the  tuner  noise 
to  dominate  that  of  the  vhf  receiver, 
and  further  isolate  the  uhf  and  vhf 
o.scilIators.  The  individual  tuning 
element  is  a  modified,  coaxial  line 
section  shorted  at  both  ends,  and 
center  loaded  by  lumped  capaci¬ 
tance  to  attain  the  nece.ssary  elec¬ 
trical  length  within  small  practical 
dimensions. 

The  complete  circuit  of  a  con¬ 
verter  using  the  tuner  and  a 
ca.scode  i-f  amplifier  is  shown  in 
Fig.  4. 

The  6BQ7  ca.scode  i-f  amplifier 
has  a  noise  figure  of  6  db  and  power 
gain  of  approximately  15  db.  Three 
tuned  circuits  are  used  to  give  a 
uniform  respon.se  from  76  to  88  me 
(channels  5  and  6)  with  relatively 
steep  skirts  to  prevent  spurious 
responses  at  vhf  image  fre<iuency, 
and  to  sharply  attenuate  vhf  oscil¬ 
lator  feedback  to  the  converter. 
Because  of  the  broad  flat-top  re¬ 
sponse,  no  retuning  is  required 
whenever  an  alternate  channel  is 
selected. 

An  overall  i-f  reapon.se  curve  is 
shown  in  Fig.  5.  Both  the  i-f  re- 
spon.se  and  power  gain  were  meas¬ 
ured  with  a  175-ohm  generator  to 
simulate  the  i-f  impedance  of  the 
diode  mixer.  Layout  and  wiring  of 
i-f  connections  to  the  mixer  mini¬ 
mize  parasitic  “suck-outs”  which 
adversely  effect  o.scillator  injection 
current. 

Figures  6  and  7  provide  supple¬ 
mentary  data  on  bandwidth  and 
noise  figure. 


FIG.  7 — NoIm  llqur*  ov*r  lh«  tualaq 
rang* 
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Noise  in  Transistor 


By  EDWARD  KEONJIAN  and  JOHANNES  S.  SCHAFFNER 

General  Electric  Company 
Syracuse,  N.  Y. 


Transistor  noise  differs  from 
other  types  such  as  thermal 
and  shot  noise,  since  the  transistor 
noise  power  per  unit  bandwidth  is 
approximately  inversely  propor¬ 
tional  to  frequency.  Figure  1  shows 
this  variation  of  the  noise  power 
per  cycle  bandwidth  with  fre¬ 
quency.  One  consequence  of  this 
type  of  noise  spectrum  is  that  each 
octave  of  the  frequency  range  con¬ 
tains  the  same  noise  power. 

In  the  equivalent  circuit  repre¬ 
sentation  of  the  transistor  it  is 
convenient  to  represent  the  noise 
by  adding  two  noise-voltage  gen¬ 
erators  with  rms  voltages  J?„  and 
E,u,  as  shown  in  Fig.  2.  It  is  then 
assumed  that  the  other  elements  of 
the  equivalent  circuit  are  noiseless. 

Representative  values  for  £7^  and 
En.  for  point-contact  transistors  are 
100  (iv  and  1  |xv  respectively,  meas¬ 
ured  at  a  frequency  of  1,000  cps 
for  a  bandwidth  of  one  cycle.  Cor¬ 
responding  voltages  for  junction 
transistors  are  5  jav  and  0.06  u.v 
respectively. 

For  practical  applications,  it  is 
more  convenient  to  express  the 
noise  characteristics  of  the  tran¬ 

Thla  pap^r  will  appear  In  the  NBC  Pro¬ 
ceedings  tor  19S2. 


FIG.  I — Invars*  ralotionshlp  oi  transb- 
ior  nols*  powar  par  unit  bandwidth  and 
iraquancT 


FIG.  2 — Equivolant  circuit  oi  transistor 
including  two  noisa-Toltog*  ganarotors 


sistor  by  giving  its  noise  flgure. 
The  noise  figure  is  defined  as  the 
ratio  of  the  total  noise  power  in 
the  output  (disregarding  the  noise 
originating  in  the  load  impedance) 
divided  by  that  portion  of  the  out¬ 
put  noise  that  results  from  thermal 
agitation  in  the  source  resistance 
R,.  This  noise  figure  provides  a 
convenient  way  of  comparing  the 
noise  properties  of  transistors. 

Figure  3  shows  the  variation  of 
noise  figure  with  frequency  for  two 
junction  transistors.  Representa¬ 
tive  values  for  noise  figures,  meas¬ 
ured  at  a  frequency  of  1,000  cps 
are  40  to  60  db  for  point-contact 
transistors  and  10  to  25  db  for 
junction  types  transistors.  Figure  4 
shows  the  distribution  of  noise 
figure  for  60  transistors  of  both 
types. 

Mathematically,  the  noise  figures 
for  the  three  basic  types  of  ampli¬ 
fier  circuits  may  be  expressed  as 
follows;  For  grounded  emitter 


1  -f- 


4KTBK, 

For  grounded  base 


1  -f 


1 

AKTBR' 
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For  grounded  collector 


F  «  1  j - -  — 

4KTBR, 


(3) 


In  these  equations  a,  r.,  r„  r* 
and  r»  are  equivalent  circuit  param¬ 
eters  for  the  transistor.  En.  and 
En.  are  open-circuit  voltages,  R, 
is  source  resistance,  B  is  frequency 
band,  K  is  Boltzmann’s  constant 
(=  1.347  X  10  “),  and  T  is  tem¬ 
perature  in  deg  Kelvin.  The  addi¬ 
tion  sign  in  these  equations 
expresses  addition  with  attention 
to  any  correlation  between  E..  and 
En,.  If  no  correlation  exists,  then 
this  operation  may  be  replaced  by 
simple  addition. 

The  noise  figure  of*  a  tran.sistor 
depends  on  the  operating  point. 
For  example,  while  the  emitter 
noise  is  almost  independent  of  the 
collector  voltage  V„  the  collector 
noise  depends  strongly  on  it.  Figure 
5  shows  variation  of  the  collector 
noise  voltage  for  one-cycle  band¬ 
width  with  the  collector  voltage 
V,.  The  noise  figure  for  point-con¬ 
tact  transistors  is  almost  inde¬ 
pendent  of  the  collector  voltage  V, 
as  shown  by  the  experimental 
curves  in  Fig.  6. 

The  noise  figures  of  some  junc¬ 
tion  transistors  display  the  same 
independence  of  the  collector  volt¬ 
age.  The  noise  figure  for  most 
junction  transistors,  however,  de¬ 
creases  with  decrease  in  collector 
voltage,  as  shown  in  Fig.  7.  Figure 
8  shows  the  contributions  to  noise 
figure  by  the  emitter  and  collector 
together  with  total  noise  figure. 
It  is,  therefore,  necessary  to  oper¬ 
ate  the  transistor  at  collector  volt¬ 
ages  falling  into  region  A  of  Fig.  8. 

Signal-to-Now  Ratio 

The  total  noise  power  in  a  fre¬ 
quency  band  /,  —  /»  is 
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Particular  recommendations  for  obtaining  the  optimum  signal-to^noise  ratio  in  point* 
contact  and  junction  transistor  amplifiers.  Typical  values  and  curves  show  how  this 
type  of  noise  figure  varies  with  operating  point  of  transistor  and  source  impedance 
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FIG.  3 — Voriation  oi  nolt*  figur*  with  ir^qucncy  for  two  diiforont  typos  of  Junction 

tronsistora 


/i 

J'-ydf-  Kin  (4) 

h 

On  the  other  hand,  the  thermal 
noise  power  due  to  R,  is  propor¬ 
tional  to  the  bandwidth  /,  — 
The  noise  fifjure  for  the  bandwidth 
limited  by  the  frequencies  /,  and 


width  if  this  bandwidth  remains 
relatively  small. 

The  expression  for  signal-to- 
noise  ratio  for  the  transistor  am¬ 
plifier  may  be  obtained  in  the 
following  manner.  The  noise  figure 
in  accordance  with  the  definition  is 


and 


The  noise  figure  may  be  considered 
fairly  independent  of  the  band¬ 


FIG.  4 — Diatributlon  oi  noiso  ilguro  for 
60  tronsUlors  oi  both  typos:  A,  junction 
transistors  with  V«  =  1  ▼  and  /.  =  0.5 
ma:  B.  Junction  transistors  at  V«  =  5  t 
and  /.  =  1  ma  and  C,  point-contact 
transistors  ot  V«  =  10  ▼  and  I,  —  0.5 
ma 


^  ^ _ noise  power  at  output _ 

svniUble  noise  power  st  input  due  to  R, 

X  ,  .  ^ - (7) 

transducer  gain 

and  the  noise  power  at  input  will  be 

V -Fxrx  (/*-/•)  (8) 

Consequently,  the  signal-to-noise 
ratio 


_ VV _ 

N  “  TkT(Jt-fi)  «»  f' 
or  replacing  F  by  F, 


. _ _ _  (10) 

JV  \R,KT  (F,  1,000  In /,//,)  '  ' 

From  Eq.  10  it  can  be  seen,  that 

the  quantity 


I  11,000  K  TF.  In  ft/ Ji\ 
is  equivalent  to  the  available  noise 
power  at  input.  Let  us  call  this 
power  equivalent  noise  power  P, 

P.^i.oooi/cry.in/,//,  (ii) 

If  the  base  of  the  logarithm  is  now 
changed  to  10  and  values  of  K  and 
T  substituted,  the  equivalent  noise 
power  will  be 

Po^OX  10-»  P,X log /,//,  (watts)  (12) 
This  equation  shows  that  the  noise 
power  depends  on  the  ratio  of  the 
frequencies  /,  and  /,  and  not  on 
their  magnitudes. 

Equation  12  for  the  equivalent 
noise  power  may  be  rewritten  ap¬ 
proximately  as 


P,^0.9X  10-”P,  (13) 


where  A/  is  the  bandwidth  and  / 
the  center  frequency.  This  equa¬ 
tion  shows  that  for  a  constant  band¬ 
width  the  noise  power  will  decrease 
as  the  center  frequency  increases. 

The  signal-to-noise  ratio  may  now 
be  expressed  as 


S 


4  R,  P. 


(14) 


V,* 

3.6  X  10-”  R,P.  log /,//,! 
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COLLiaO^  V0LT»0£  IN  VOLTS 


FIG.  5 — Op«ii.circult  coll*ctor  nolM  toII- 
agm  for  lour  dliUrrat  poial-conlacl 
Iranslstora 


8  T0| 
z 


COLLECTOR  VOLTAGE  IN  VOLTS 


FIG.  I — Variation  oi  noUo  iiguro  with 
colUctor  Tollaqo  for  throo  dlHoront 
point-contact  translators 

where  V,  is  the  rms  value  of  the 
signal  voltage.  Using  this  equation 
it  is  possible  to  determine  the  maxi¬ 
mum  permissible  noise  figure  of  a 
transistor  for  the  first  stage  of  an 
amplifier. 

This  is  illustrated  in  Fig.  9  which 
is  a  plot  of  the  Eq.  12  for  different 
values  of  F.. 

Assuming  that  the  available  sig¬ 
nal  power  is  10  ■*  watts  in  an  audio 
band  from  50  to  5,000  cps  (/,//i  = 
100)  and  that  the  desirable  signal- 
to-noise  ratio  must  be  not  less  than 
40  db,  P,  must  be  less  than  10  “ 
watts.  For  the  given  ratio  /»//,  = 
100.  This  corresponds  to  a  maxi¬ 
mum  permissible  noise  figure  of 
48  db. 

Similarly,  in  the  case  of  an  i-f 
amplifier  with  /,//,  =  1.1,  S/N  = 
50  db  and  with  an  available  signal 
power  of  10  ”  watts,  the  maximum 
permissible  noise  figure  will  be  24 
db. 

For  d-c  amplifiers,  if  one  as¬ 
sumes  that  the  bandwith  of  the 
amplifier  is  limited  by  the  fre¬ 
quencies  /,  =1/  day  and  /,  =  10  kc, 
and  that  available  signal  power  is 
10'“  watts,  the  maximum  permis¬ 
sible  noise  figure  of  a  transistor  is 
equal  to  21  db  for  the  signal-to- 
noise  ratio  40  db. 

Amplifier  Source  Resistance 

Equations  1,  2  and  3  give  the 
noise  figure  for  the  three  basic 


types  of  amplifier  circuits.  For  a 
given  operating  point  and  given 
transistor,  E^,  and  E..  are  constant. 
A  parameter 


may  be  introduced,  practical  values 
for  which  are  between  lO"*  and  10  *. 

The  equations  for  the  noise 
figures  are  then:  For  grounded 
emitter 


P*  («,  +  or,)*  -I-  {R,  +  r.  -I-  n)* 

For  grounded  base 

For  grounded  collector 

where 

k  = 

AKTUt-fi) 

The  only  parameter  of  these  equa¬ 
tions  that  can  be  varied  externally 
is  the  source  resistance  Figure 
10  shows  the  variation  of  F  with 
R,  for  different  values  of  the 
parameter  p. 

The  noise  figure  F  has  a  mini¬ 
mum  for  the  following  values  of  R, : 
For  grounded  emitter 

pWr.»-f  (r,-t- 

r+p» 


(16) 

(17) 

(18) 

(19) 


For  grounded  base 


(r.-l-r*)*)**  (21) 

For  grounded  collector 


L  1  +  ^  J 


i'22) 


This  minimum,  however,  is  not 
very  critical  as  it  can  be  seen  from 
the  theoretical  curves  in  Fig.  10 
and  the  experimental  curves  in  Fig. 
11.  Somewhat  larger  or  smaller 
values  of  R,  may  be  used  without 
an  appreciable  increase  in  ampli¬ 
fier  noise. 

Using  Eq.  17  and  21  for  the 
grounded-base  connection,  the  mini¬ 
mum  noise  figure  will  be  \ 


R, 


2  (r,  -f-  r*) 


V  -I-  (H,  i 


(23) 


Now  if  the  value  of  R,  is  increased 
or  decreased  four  times,  the  noise 


FIG.  8 — Contribution  to  noUe  iiguio  due 
to  emitter  and  collector  noiee 


FIG.  7 — TraneUtor  noiee  vereuB  operotinq  point 
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FIG.  9 — ATOilpble  •qulTalent  nolM  power 


figure  will  be 


For  grounded  emitter 


2  (r.  4-  rt) 

a*r.* 


17  _ 

■*  V  pVr,*  +  (r,  +  fkl 


.] 


(24) 


which  indicates  that  the  noise 
figure  changes  at  most  2.12  times 
or  3.2  db.  This  figure  is  actually 
much  less  for  most  practical  cases. 

The  addition  of  a  resistance 
in  series  with  R,  or  in  parallel  with 
the  input  of  the  transistor  amplifier 
will  not  improve  the  signal-to-noise 
ratio. 

Generally,  in  multistage  tran- 
.sistor  amplifiers,  the  first  stage  will 
contribute  significantly  to  the  noise 
figure.  However,  if  the  equivalent 
source  impedance  of  the  second 
stage  differs  very  much  from  the 
value  of  R,  given  by  Eq.  20,  21  and 
22  the  noise  of  the  second  stage 
mu.st  also  be  taken  into  account. 

The  noise  figure  of  a  two  stage 
amplifier  is 


ffi 


(r,  +  r»  4- 


1 

|r.  +  r»  (1  —  a)  4-  Ri  (1  —  a)) 
For  grounded  collector 


(27) 


r  =.  _  V 

'■  (r.  4- 4-  R,)  ^ 

[r.  4-  fv  (l  -  «)T"^(r^)1 

The  noise  figure  of  the  second 
stage  depends  on  the  operating 
point  of  the  second  transi.stor  and 
the  first  stage  output  resistance. 
This  output  resistance  can  be 
changed  by  transformer  coupling 
the  two  stages.  This  coupling  will 
leave  G,  unchanged.  Adjusting  the 
transformer  turns  ratio  so  that  the 
apparent  source  impedance  of  the 
second  stage  is  that  given  in  Eq. 
20,  21  and  22,  will  reduce  the  in¬ 
fluence  of  the  second  stage. 

If  the  two  stages  are  coupled 
without  a  transformer,  one  obtains 


f-F.  4-  (2.5) 

where  F,  and  F,  are  the  noise 
figures  of  the  first  and  .second  stage 
respectively  and  G,  is  the  available 
power  gain  of  the  first  stage.  This 
available  power  gain  has  the  follow¬ 
ing  values:  For  grounded  base 

G,  - 

Rg _  ^  ^26) 

(r,  4-  r»  4-  Rg)  [r,  +  n  (1  —  a)  4- 


FIG.  10 — Variation  oi  noiso  figuro  with 
•ourco  rMlatonc*  ior  dUioronl  TaluM 

oi  EnJEn, 


the  following  approximate  expres¬ 
sions  for  the  grounded  emitter 
stage:  Assuming  that  in  Eq.  1; 

>>  F„*  and  R,  =  F.,  (where  F,. 
is  the  output  resistance  of  the  first 
stage  of  the  amplifier)  and  F.,  >> 
F,  +  F»,  the  noise  figure  of  the 
second  stage  is 


4  KTB 


The  available  power  gain  is 
Ox' 


(29) 


_ ctx*  fgl*  Rf 

(r.i  4-  tm  +  Rf) 
1 


(r.i  4-  tm  (1  —  oi)  4-  Rf  (1  —  <»i)J  ^ 

First  stage  output  resistance  is 
Rti  *  r«t  X 


r«i  4-  rn  (1  —  oti)  4-  /i*  (1  —  oti) 


r,i  4-  m  4-  Rf 


-  (31) 


FIG.  11 — Compariaon  of  note*  figuro 
in  poinKontact  and  iunction  tronoUlon 


and  therefore 


Fi  4-  .  V 

'^4  KTB 


[r.i  4-  (1  ~  ai)  4-  R»  (1  — 

a^rg^ai*Rg 

This  equation  permits  calculation 
of  the  contribution  of  second  stage 
to  overall  noi.se  figure  for  direct 
or  R-C  coupled  amplifiers. 

Noise  in  transistor  amplifiers  is 
similar  to  contact  noise  insofar  as 
it  depends  strongly  on  the  fre¬ 
quency.  Total  noise  power  is  not 
proportional  to  amplifier  bandwidth 
but  depends  on  the  ratio  of  the 
frequencies  limiting  it. 

This  work  was  supported  by  the 
Air  Material  Command,  Signal 
Corps  and  Bureau  of  Ships  under 
contract  AF  33-16001-17793. 
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age  of  corresponding  polarity  ex¬ 
ceeds  that  of  phase  A.  Similarly, 
the  load  is  next  transferred  from 
phase  B  to  phase  C,  then  to  phase 
A  and  so  on  to  produce  a  continu¬ 
ous  load  voltage  of  positive  polarity 
for  the  first  half  cycle  of  the  low 
frequency. 

Load  voltage  is  made  up  of  120- 
deg  segments  of  positive  voltages 
from  the  three,  phases.  Load  cur¬ 
rent  is  composed  of  120-deg  blocks 
of  unidirectional  currents  drawn 
successively  from  the  three  phases 
The  frequency-changing  principle  as  shown  in  Fig.  lA.  The  power 
is  shown  in  Fig.  1.  A  cycle  of  the  lines  carry  alternating  current  as 
1-f  single-phase  output  is  started  shown  in  Fig.  IB.  The  distinct 
with  a  1-f  half  cycle,  arbitrarily  build-up  of  the  load  current  as 
called  a  positive  half  cycle.  This  shown  by  the  waveform  sketch  is 
1-f  half  cycle  is  started  by  drawing  for  an  inductive  load  (welder  load) 

power  through  a  power  tube,  from  and  is  a  characteristic  of  the  cur- 

what  is  designated  as  the  A  phase  rent  rise  when  d-c  is  applied  to  an 
of  the  three-phase  power  supply  inductive  circuit. 

(lines  1  and  2).  Instead  of  allow-  During  the  1-f  half  cycle,  the  load 
ing  this  phase  to  continue  to  ener-  transformer  must  be  capable  of  de- 
gize  the  load  at  60  cycles,  the  load  is  veloping  a  continuously  increasing 
transferred  to  phase  B  by  means  of  flux  to  generate  the  required  unidi¬ 
power  tubes  when  the  phase-B  volt-  rectlonal  back  emf  or  induced  volt¬ 
age.  After  a  few  cycles  of  applied 
rectified  60-cycle  three-phase  volt¬ 
age,  the  load  is  disconnected  from 
the  power  supply.  At  the  end  of 
the  positive  1-f  half  cycle,  and  when 
the  phase-A  voltage  reverses,  the 
load  is  reconnected  to  phase  A 
through  a  power  tube  of  opposite 
polarity  so  as  to  cause  the  load 
transformer  to  induce  a  secondary 
voltage  of  negative  polarity  to  start 
the  negative  1-f  half  cycle. 

Load  Transfer 

By  means  of  power  tubes,  the 
load  is  transferred  from  phase  to 
phase  at  the  proper  instant  to  pro¬ 
vide  a  continuous  load  voltage  of 
negative  polarity  to  make  up  the 


Thrv^-phaM  rMiatanc*  welding  control  (right)  used  with  a  spot-wolding  machine 
at  a  West  Cooet  aeronautical  plant 


Three-phase  power  of  one  fre¬ 
quency,  usually  60  cycles,  may 
be  changed  electronically  to  single¬ 
phase  power  of  lower  frequency. 
This  practice  eliminates  the  annoy¬ 
ing  blinking  of  lights  caused  by  the 
large  intermittent  load  of  a  resist¬ 
ance  welder  on  an  inadequate  power 
supply.  Quality  of  welds  is  im¬ 
proved  by  elimination  of  these  volt¬ 
age  dips  when  several  welding  ma¬ 
chines  are  operated  randomly  on 
the  same  lines. 

One  cause  of  the  heavy  load  is 
that  resistance-welder  loads  usually 
are  highly  inductive  and  have  a 
low  power  factor  at  60  cycles.  The 
welding  transformer  secondary  cir¬ 
cuit  of  a  large  press-type  welder  is 
essentially  a  very-low-resistance 
loop.  In  some  cases,  the  welding 
current  is  largely  reactance  limited 
and  only  part  of  the  kva  demand  is 
used  for  heating. 

Changing  to  a  lower  frequency 
decreases  the  reactance  drop,  im¬ 
proves  the  power  factor,  reduces 
the  required  secondary  voltage  and 
reduces  the  kva  demand  and  line 
drop.  Distributing  the  demand 
current  on  three  lines,  instead  of  on 
two  lines,  further  reduces  the  line 


5  CYCLES  OF 

60  CPS . -  »" 

^  L-F  CURRENT  12  CPS 


/  LINE  ' 
CURRENTS 


FIG.  1 — Basic  principU  of  conTsrting 
thrM-phas*  powsr  to  single-phoso  low- 
irsquoncy  powsr  by  ruing  powsr  tubss 
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Direct  conversion  from  three-phase  60-cycle  power  to  single-phase  low-frequency  power 
improves  power  factor  and  reduces  kva  demand  and  line  drop  compared  to  the  more  com¬ 
monly  used  60-cycle  single-phase  machines 
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- 5  CYCLES  OF  60  CPS - 

PH4SE- CONTROLLED  L-F  CURRENT 


FIG.  2 — Phas«.controU*<l  pow«r  tub«a 
dalermin*  th«  •fiactiT*  valu*  of  th« 
■inql*-phaa«  low-iraquancy  Tollag* 


negative  1-f  half  cycle  during  a  few 
cycles  of  the  60-cycle  supply. 

Each  1-f  half  cycle  is  started  by 
drawing  power  from  phase  A  and 
is  terminated  by  drawing  power 
from  phase  C.  In  the  case  illus¬ 
trated  by  Fig.  1,  power  is  fed  to 
the  load  during  two  cycles  of  the 
60  cycles,  with  one-half  of  a  60- 
cycle  between  1-f  half  cycles.  The 
whole  1-f  cycle  has  a  duration  of  6 
cycles  out  of  60  cycles  or  a  funda¬ 
mental  frequency  of  12  cycles. 

Heat  Control 

Power  tubes,  used  for  transfer¬ 
ring  the  load  from  phase  to  phase 
as  previously  explained,  also  pro¬ 
vide  a  convenient  means  of  adjust¬ 
ing  the  effective  value  of  the  applied 
1-f  voltage.  This  heat  control  is 
effected  by  delaying  the  transfer 
from  one  phase  to  the  next  as  shown 
by  Fig.  2. 

The  transfer  is  shown  in  Fig.  1  as 
occurring  at  about  30  deg  on  the 
phase  voltages,  thus  utilizing  the 
maximum  envelope  of  the  three 
phase  voltages.  In  Fig.  2,  the 
transfer  is  shown  as  occurring  at 
about  65  deg  on  the  phase  volicages 
and  producing  about  60-percent 
maximum  current  or  25-percent 
heat.  The  range  of  current  control 
from  100  down  to  20  percent  (100 
to  4-percent  heat)  requires  adjust¬ 


ing  the  transfer  or  commutation 
from  about  30  deg  to  1 10  deg  on  the 
phase  voltages.  Figure  2  also 
shows  the  current  in  line  1  which 
is  composed  of  the  currents  of  the 
A  and  C  phases.  For  reference,  the 
full-heat  current  is  shown  dotted. 

Figure  3A  shows  a  case  where 
the  duration  of  applied  unidirec¬ 
tional  voltage  during  the  1-f  half 
cycles,  designated  as  the  pulse  time, 
is  increased  to  3  cycles  of  the  60 
cycles  for  a  welding  frequency  of 
8-4/7  cps.  With  other  factors  the 
same,  the  welding  transformer 
must  be  capable  of  developing  a 
larger  amount  of  flux  for  3  cycles 
than  for  2  cycles  because  it  must 
maintain  the  same  rate  of  increase 
in  flux  for  the  longer  time  interval 
of  a  1-f  half  cycle.  Size  of  the  weld¬ 
ing  transformer  is  determined  by 
the  pulse  time.  For  example.  Fig. 
3B  also  ha.«  a  welding  frequency  of 
8-4/7  cps,  but  has  a  pulse  time  of  2 
cycles  and  can  use  a  smaller  weld- 


Front  Ti«w  oi  w*ld*r  control  unit,  with 
doors  opon 


I  A  voluac  TAM  )  cmn  ;  p 

I  V  J 

1-^*  TiAi  J  ctois  . cool  rm  I  c¥ca' 

h . . 7CTUCS  Of  «OCFS . - . — 


TiM...a)CLTiiM  j  isi  I 

r  CTCLM  _ _ I 

FIG.  3 — Illustration  oi  tsmM  pulso  tfano 
and  Intorpulso  tlmo 


ing  transformer. 

Figures  1,  2  and  3  show  1-f  weld¬ 
ing  current  as  applied  to  produce  a 
spot  weld  requiring  one  or  more  1-f 
cycles  of  current.  The  reasons  for 
using  different  pul.se  times  as 
shown  by  Fig.  lA  and  3 A,  or  for 
using  different  time  intervals 
(designated  as  interpulse  time)  be¬ 
tween  1-f  half  cycles  as  shown  by 
Fig.  lA  and  3B,  are  somewhat  as 
follows : 

Benefits  from  reduction  in  kva 
demand  are  greater  when  using 
lower  welding  frequency  as  in  Fig. 
3A  but  the  lower  transformer  fre¬ 
quency  requires  a  larger  welding 
transformer.  In  general,  the  opti¬ 
mum  low  frequency  is  considered  as 
being  8-4/7  or  12  cps,  with  a  pulse 
time  of  2  or  3  cycles. 

There  are  several  uses  for  differ¬ 
ent  time  intervals  between  the  1-f 
half  cycles  as  shown  by  Fig.  lA  and 
3B.  Thin  gauges  of  metal  may  be 
welded  by  using  a  single  1-f  half 
cycle.  In  some  cases,  seam  welding 
may  be  done  by  the  continuous  ap¬ 
plication  of  1-f  half  cycles  and  by 
using  a  time  interval  of  a  few 
cycles  of  60  cps  between  1-f  half 
cycles.  Thus,  the  interpulse  time 
interval  between  1-f  half  cycles  in 
Fig.  lA,  3A  and  3B  is  much  longer 


FIG.  4 — CauM  oi  commutation  faults 
(A)  and  provsntlon  oi  commutation 
faults  by  applying  InTsrslon  opsrotion 
(?) 

than  for  seam  welding. 

When  spot  welding  is  done  by 
means  of  a  single  1-f  half  cycle, 
successive  spot  welds  should  be 
made  using  welding  current  of  op¬ 
posite  polarity,  known  as  antipolar 
half-cycle  operation.  This  practice 
avoids  energizing  the  welding 
transformer  with  a  series  of  uni¬ 
directional  voltage  impulses  which 
might  cause  saturation  of  the  weld¬ 
ing  transformer.  If  unidirectional 
1-f  half  cycles  are  used  for  spot 
welding,  the  welding  transformer 
should  be  premagnetized  with  flux 
of  opposite  polarity  during  the 
intervals  between  welding. 

Commutation  Faults 

Certain  conditions  of  spot  weld¬ 
ing  with  full  1-f  cycles  may  require 
using  more  than  4-cycle  interpulse 
time,  as  shown  in  Pig.  4A.  A  long 
pulse  time,  a  high  percentage  cur¬ 
rent  setting  and  a  secondary  circuit 
having  high  inductance  may,  at 
the  end  of  a  1-f  half  cycle,  cause  the 
current  from  the  C  phase  to  drag 
out.  These  conditions  would  keep 
the  load  connected  to  phase  C  until 
phase  C  again  becomes  positive. 

Starting  the  negative  1-f  half 
cycle  at  point  X  while  the  positive 
current  persists  will  result  in  a 
commutation  fault.  The  supply 
currents,  being  limited  only  by  re¬ 
sistance  of  transformer  primary 
windings  and  leakage  reactance  be¬ 
tween  windings,  would  be  excessive 
and  several  times  their  normal  mag¬ 
nitude.  The  commutation  fault 
may  be  prevented  by  increasing  the 
interpulse  time  interval  between  1-f 
half  cycles  as  shown  in  Fig.  4A. 
Another  method  of  avoiding  com¬ 
mutation  faults,  which  provides  a 
more  continuous  flow  of  welding 


current,  is  the  use  of  inversion  as 
shown  in  Fig.  4B. 

Inversion 

Inversion  operation  consists  of 
controlling  the  conductivity  of  the 
power  tubes  so  that  at  the  end  of 
a  1-f  half  cycle,  the  energy  stored  in 
the  load  and  welding  transformer 
continues  to  be  forced  back  into  the 
supply  to  extinguish  the  current. 
Otherwise,  the  load  and  welding 
transformer  would  again  draw 
power  from  the  C  phase.  As  shown 
in  Fig.  4B,  inversion  operation  is 
accomplished  by  transferring  the 
phase-C  drag-out  current  (at  point 
P)  to  the  phase-A  power  tube  which 
has  been  operating  during  the  1-f 
half  cycle.  A  voltage  of  opposite 
polarity  to  the  preceding  1-f  half 
cycle  is  maintained  on  the  primary 
of  the  welding  transformer  to  ac¬ 
celerate  the  decay  of  primary 
current. 

At  point  P  in  Fig.  4B,  the  phase- 
A  voltage  is  zero  and  the  phase-A 
power  tube  cannot  be  fired  on  the 
phase-A  voltage.  If  phase  C  is  still 
connected  to  the  load  by  drag-out 
current  through  the  C  power  tube, 
the  phase-C  voltage  is  induced  in 
the  anode  circuit  of  the  A  power 
tubes.  During  that  part  of  the 
cycle,  the  anode  voltage  of  the 
phase-A  power  tubes  is  the  differ¬ 
ence  between  the  phase-A  and 
phase-C  voltages.  Because  of  the 
induced  transformer  voltage,  there 
is  considerable  positive  anode  volt¬ 
age  to  refire  the  phase-A  power 
tube  at  the  time  the  phase-A  volt¬ 
age  is  zero. 

Immediately  after  point  P  and 
during  the  time  that  the  drag-out 
current  is  being  carried  by  the  -t-A 
power  tube,  the  anode  voltage  of 


the  — A  power  tube  is  negative. 
The  grid  of  its  firing  tube  may  be 
turned  on  so  that  the  next  1-f  half 
cycle  starts  as  soon  as  current  of 
the  preceding  half  cycle  is  ex- 
tingui.shed.  In  contrast  with  the 
case  of  Fig.  4A  where  a  welding 
frequency  of  8-4/7  cps  is  desired 
but  a  welding  frequency  of  6.67 
cps  must  be  used  to  prevent  a  com¬ 
mutation  fault,  the  addition  of  in¬ 
version  operation  as  shown  in  Fig. 
4B  permits  using  the  8-4/7-cps  fre¬ 
quency  with  a  more  steady  flow  of 
welding  current. 

Control  Operation 

The  mode  of  1-f  control  operation 
is  outlined  by  the  schematic  dia¬ 
gram  of  Fig.  5.  All  control  tubes 
are  small  thyratrons.  Larger  thy- 
ratrons  are  used  for  firing  the  igni- 
tron  power  tubes.  Control  is  a-c 
operated  in  that  all  tubes  have  a-c 
anode  voltages.  This  frequency¬ 
changing  control  may  be  separated 
into  five  functional  sections:  the 
sequence  control,  low-frequency 
timer,  trailing  exciters,  firing  tubes 
and  power  tubes  (with  the  welding 
transformer).  The  control  func¬ 
tions  of  each  of  these  sections  and 
the  relationship  of  section  opera¬ 
tions  will  be  explained  with  refer¬ 
ence  to  Fig.  6. 

As  shown  by  Fig.  5,  the  sequence 
control  and  low-frequency  timer 
operate  from  phase-A  control  volt¬ 
age.  Governed  by  the  sequence 
control,  the  squeeze  time  allows  the 
welder  electrodes  to  close  on  the 
work  before  welding  current  is 
applied.  The  weld  interval  is  the 
duration  of  low-frequency  welding 
current.  The  hold  time  maintains 
the  electrode  pressure  on  the  work 
while  the  weld  is  cooling.  The  off 
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FIG.  6 — Details  oi  •xciiei  unit  circuit  and  power  circuit,  including  ilring  tubes 


time,  used  only  for  repeat  opera¬ 
tion,  is  the  time  that  the  electrodes 
remain  open  for  the  removal  of  the 
welded  parts  and  the  placement  of 
new'  parts  to  be  welded. 

The  1-f  timer  controls  the  dura¬ 
tion  of  the  1-f  half  cycles  (pulse 
time)  and  the  time  interval  between 
1-f  half  cycles  (interpul.se  time). 
It  also  insures  that  each  weld  starts 
with  a  full  positive  1-f  half  cycle 
and  is  ended  with  a  full  negative 
1-f  half  cycle  to  provide  complete  1-f 
cycles  of  welding  current,  except 
where  1-f  half-cycle  welding  is 
being  done. 

In  response  to  the  1-f  timer,  the 
exciter  section  sets  up  a  pattern  of 
three-phase  control  voltages  or  sig¬ 
nals  for  turning  on  the  firing  tubes 
in  the  proper  order.  The  control 
operation  thus  branches  out  into 
three-phase  operation  in  the  exciter 
section.  Inversion  control  also 
originates  in  this  section.  The  -f  A 
exciter  tube  controls  all  the  other 
tubes  in  the  +  circuit  branches 
(phases  A,  B,  C)  extending  toward 
the  power  circuit.  The  —A  exciter 
tube  controls  all  the  other  tubes  in 
the  —  circuit  branches  extending 
toward  the  power  circuit. 


The  turn-on  voltages  from  the 
exciter  unit,  applied  in  the  grid  cir¬ 
cuits  of  the  firing  tubes,  are  really 
releasing  voltages  rather  than  turn¬ 
ing-on  voltages  because  the  opera¬ 
tion  of  the  firing  tubes  further  de¬ 
pends  upon  pha.se-controlled  volt¬ 
ages  in  their  grid  circuits  for  heat 
control  (percent  current).  The  fir¬ 
ing  tubes  turn  on  the  ignitron 
power  tubes  to  phase-control  the 


Oparator'a  control  ■tatton,  showing  con¬ 
trol  oporation  adjustmonts 


three-phase  power  applied  to  the 
welder  and  to  refire  the  A  power 
tubes  at  the  right  time  for  in¬ 
version  operation. 

In  this  case,  the  load  consists  of 
the  welding  transformer  having 
three  primary  windings  and  one 
secondary  winding  on  a  common 
magnetic  core.  It  may  be  consid¬ 
ered  as  a  single-phase  welding 
transformer  having  three  prima¬ 
ries  connected  to  the  three-pha.se 
power  supply  through  time-con¬ 
trolled  and  phase-controlled  power 
tubes  to  compose  the  aingle-pha.se 
1-f  output. 

Circuit  Details 

The  power  circuit,  including  the 
welding  transformer,  power  tubes 
and  firing  tubes,  is  shown  in  the 
upper  right  corner  of  Fig.  6.  Igniter 
current  of  each  power  tube  is  con¬ 
trolled  by  the  firing  tube  connected 
between  anode  and  igniter.  Since 
each  power  tube  and  its  firing  tube 
have  the  same  anode  voltage,  except 
at  the  instant  while  the  igniter  cur¬ 
rent  flows,  the  combination  may  be 
thought  of  as  grid  control  on  the 
ignitron. 

During  .standby,  the  anode  volt- 
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FIG.  7 — Analysis  of  iiiinq-tubo  grid  circuit  for  tum^on.  hoot  control  and  laTorsion 


ages  are  the  phase  voltages.  Dur> 
ing  three-phase  operation,  a  much 
different  condition  exists.  Consider 
the  A  power  tubes,  for  example. 
During  welding,  the  anode  voltage 
is  the  difference  between  the  phase- 
A  voltage  and  the  voltage  of  the 
operating  phase  induced  through 
transformer  action  in  the  primaries 
of  the  welding  transformer.  This 
is  shown  in  the  waveform  sketch  of 
Fig.  6.  This  condition  must  be 
recognized  when  considering  tube 
ratings  and  should  be  kept  in  mind 
when  considering  inversion  opera¬ 
tion. 

All  of  the  firing  tubes  are  phase- 
controlled  for  heat  control.  The 
grid  circuits  of  the  A  firing  tubes 
provide  the  additional  feature  of 
inversion.  An  A  firing  tube  and  its 
grid  circuit  is  shown  in  Fig.  7  for 
the  analysis  of  firing-tube  grid-cir¬ 
cuit  operation. 

Figure  7A  shows  the  essential 
components  of  the  grid  circuit.  The 
component  circuits  are  shown  sepa¬ 
rately  in  the  successive  figures. 
Figure  7B  shows  the  negative  d-c 
grid-bias  voltage  provided  by  recti¬ 
fier  3  and  applied  by  switching  tube 
4  to  keep  the  firing  tube  nonconduc- 
tive  during  standby.  Figure  7C 
shows  the  phase-shifted  sine-wave 
component  of  voltage  applied  to  the 
grid  to  trigger  the  firing  tube  at 
the  desired  point  in  the  anode  volt¬ 
age  wave.  These  component  volt¬ 
ages  of  the  grid  circuit  exist  simul¬ 
taneously  during  standby  and  are 
shown  combined  in  Fig.  7D.  In 
this  case,  during  any  time  in  the 
cycle  the  grid  potential  of  the  firing 
tube  is  at  which  ever  potential  is 
more  negative,  the  d-c  bias  or  the 
sine-wave  phase-controlled  voltage 
component. 

In  Fig.  7E,  a  half  cycle  of  sine- 
wave  turn-on  (or  releasing)  grid 
voltage  in  phase  with  the  firing- 
tube  anode  voltage  is  applied  to 
raise  the  cathode  potential  of 
switching  tube  4  above  the  cathode 
potential  of  the  firing  tube.  The  fir¬ 
ing  tube  is  then  permitted  to  be¬ 
come  conductive  in  accordance  with 
the  phase-controlled  grid  voltage  or 
heat  setting. 

In  Fig.  7F,  the  turn-on  grid  volt¬ 
age  is  obtained  from  pha.se-B  con¬ 
trol  voltage  and  the  firing  tube  is 
not  triggered  until  the  phase-A 
voltage  has  decreased  to  about  zero 


at  the  end  of  the  positive  half 
cycle  of  anode  voltage.  However, 
at  this  time  there  is  considerable 
anode  voltage  as  previously  ex¬ 
plained.  At  the  end  of  a  1-f  half 
cycle,  if  A  firing  tube  has  not  been 
triggered  for  heat  control  and  if 
the  phase-C  power  tube  continues  to 
carry  current,  the  A  power  tube  is 
fired  to  provide  inversion  opera¬ 
tion. 

Exciter  Unit 

With  reference  again  to  Fig.  6, 
the  exciter  tubes  turn  on  and  con¬ 
trol  the  order  of  firing  of  the  firing 
tubes.  The  -|-A  and  —A  exciter 
tubes  respond  in  accordance  with 
the  1-f  grid-supply  voltage  patterns 
made  up  by  the  1-f  timer.  The  -f  A 
exciter  tube,  with  its  trailing  +B 
and  +C  tubes,  turn  on  the  positive 
half  cycle  of  1-f  welding  current. 
The  -\-B'  exciter  tube,  trailing  the 
-t-C  exciter  tube,  provides  the  half 
cycle  of  voltage  from  phase  B  to 
turn  on  the  -t-A  firing  tube  for  in¬ 
version  operation  at  the  end  of  the 
positive  1-f  half  cycle.  The  — A, 
—B,  —C  and  —B'  exciter  tubes 
operate  in  similar  manner  to  pro¬ 
duce  the  negative  1-f  half  cycle  of 
welding  current. 


The  1-f  timer  is  composed  of  elec¬ 
tronically  interlocked  electronic 
timing  circuits.  Operation  of  the 
1-f  timer  may  be  explained  best  by 
first  considering  Fig.  8.  This  cir¬ 
cuit  embodies  all  of  the  basic  circuit 
operating  principles  in  the  1-f  timer. 

With  reference  to  Fig.  8A,  the 
anode  voltage  of  thyratron  tubes  1 
and  3  are  in  phase  but  are  180  deg 
out  of  phase  with  the  anode  voltage 
of  thyratron  tube  2.  Each  tube  has 
an  a-c  sine-wave  grid  bias,  180-deg 
out  of  phase  with  its  anode  voltage 
and  supplemented  by  the  conven¬ 
tional  d-c  self-rectified  bias.  When 
the  initiating  switch  is  closed,  tube 
1  will  conduct  during  the  next  posi¬ 
tive  half  cycle  of  its  anode  voltage 
as  shown  by  Ei  of  Fig.  8B.  The 
anode  circuit  is  inductive  and  tube 
1  will  continue  to  conduct  for  a  por¬ 
tion  of  a  half  cycle  after  the  anode 
supply  voltage  has  reversed  and  be¬ 
come  negative.  During  this  time, 
after  the  anode  supply  voltage  has 
reversed,  the  anode  of  tube  1  is 
maintained  positive  by  the  induc¬ 
tive  anode  current  feeding  back 
into  the  control  voltage  supply. 

During  the  carry-over  of  tube  1, 
the  grid  of  tube  2,  connected  to  the 
anode  of  tube  1,  is  held  positive  and 
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tube  2  trails  as  shown  by  Et.  Tube 
2  may  start  conductinsr  as  soon  as 
its  anode  voltage  becomes  positive. 
It  does  not  have  to  wait  until  tube 
1  stops.  Similarly,  tube  1  will  now 
trail  tube  2  if  the  initiating  switch 
is  opened.  The  operation  of  tubes 
1  and  2  may  be  initiated  by  closing 
the  initiating  switch  but  cannot  be 
stopped  by  opening  the  switch. 

If  the  self-rectified  bias  com¬ 
ponent  of  the  grid  voltage  applied 
to  tube  3  has  a  very  short  time 
constant,  tube  3  will  trail  tube  2 
immediately.  As  shown,  the  self- 
rectified  bias  of  tube  3  is  adjust¬ 
able  (Cl  and  Rt)  and,  for  the  case 
of  the  waveform  sketch,  is  set  to 
provide  a  grid  voltage  as  shown  by 
the  curve  designated  E„  timing 
grid  voltage.  During  the  next  posi¬ 
tive  half  cycle  of  anode  voltage  on 
tube  3  after  tube  2  starts  conduct¬ 
ing,  the  grid  of  tube  3  is  held  nega¬ 
tive  by  the  negative  d-c  timing  volt¬ 
age  and  tube  3  does  not  trail  tube  2 
immediately.  After  a  time  delay, 
shown  as  set  for  one  cycle,  the  tim¬ 
ing  voltage  decays  sufficiently  to 
allow  the  grid  of  tube  3  to  become 
positive  at  point  P  and  tube  3  con¬ 
ducts  during  the  next  positive  half 
cycle  of  anode  voltage.  The  time 
constant  of  the  timing  circuit  may 
be  adjusted  so  that  tube  3  will  not 
start  conducting  until  several  cycles 
after  tube  2  starts  conducting. 

Tube  3  has  a  neutralizing  trans¬ 


former  in  its  anode  circuit.  This 
transformer  is  equivalent  to  a  re¬ 
actor  having  a  secondary  winding. 
Transformer  T,  secondary  voltages 
are  shown  by  the  curve  designated 
Etr,.  One  secondary  of  trans¬ 
former  Tt  feeds  an  impulse  of 
this  voltage  back  into  the  grid 
circuit  of  tube  2  to  neutralize  the 
positive  grid-voltage  component  de¬ 
rived  from  the  carry-over  of  tube  1. 
Tube  2  cannot  trail  tube  1  during 
the  next  half  cycle  after  tube  3  con¬ 
ducts. 

If  the  initiating  switch  has  previ¬ 
ously  been  opened,  the  nonconduc¬ 
tion  of  tube  2  will  cause  tubes  1  and 
3  to  stop  and  the  circuit  comes  to 
rest.  If  the  initiating  switch  has 
been  maintained  closed,  tube  1  will 
continue  to  conduct  and  the  noncon¬ 
duction  of  tube  2  will  stop  only  tube 
3.  During  the  half  cycle  that  tube 
2  does  not  conduct,  timing  capacitor 
C,  recharges  by  grid  current  from 
tube  3.  During  the  next  half  cycle, 
tube  3  does  not  conduct.  Then  tube 
2  starts  conducting  again  and  thus 
reinitiates  the  operation.  Tube  3 
operates  periodically  during  every 
third  cycle  of  its  positive  anode 
voltage.  The  R-C  circuit  may  be 
adjusted  for  several  cycles  between 
conductions. 

The  circuit  may  be  extended  so 
that  the  anode  potential  of  tube  3 
triggers  periodically  other  tubes 
connected  similarly,  or  a  secondary 


of  transformer  T,  may  be  used  to 
initiate  or  cause  certain  control 
functions  to  be  performed  in  other 
circuits.  Other  patterns  of  sigrnal 
voltage  may  be  supplied  by  provid¬ 
ing  transformers  in  the  anode  cir¬ 
cuits  of  tubes  1  and  2.  By  the  use 
of  these  circuit  operating  princi¬ 
ples,  almost  any  kind  of  sequencing 
or  timing-voltage  pattern  based  on 
60-cycIe  control  operation  can  be 
provided.  This  will  be  evident  dur¬ 
ing  the  explanation  of  the  I-f  timer 
operation. 

It  should  be  observed  that  this 
circuit  operation  is  synchronous. 
That  is,  the  initiating  tube  2  and 
timing  tube  3  must  start  conducting 
at  the  beginning  of  their  positive 
half  cycles  of  anode  voltage  or  they 
cannot  conduct  at  all.  This  is  be¬ 
cause  the  grid  voltage  abruptly 
goes  negative  soon  after  the  anode 
voltage  becomes  positive. 

Low-Frequency  Timer 

Figure  9A  shows  the  circuits  of 
the  1-f  timer,  including  sequence 
control  tubes  4  and  5  that  are  di¬ 
rectly  associated  with  I-f  operation. 
Figure  9B  shows  the  time  relation¬ 
ship  of  the  control-tube  operations. 
This  is  an  8-4/7  cycle  welding  fre¬ 
quency  having  3-cycIe  pulse  time 
and  one-half  cycle  cool  time. 

With  reference  to  Fig.  9A  and  9B, 
the  1-f  circuit  operation  is  as 
follows :  At  the  end  of  the  sequence 
squeeze  time,  when  the  welder 
electrodes  have  clo.sed  on  the  work, 
tubes  4  and  6  operate  simultane¬ 
ously.  Tube  6  initiates  the  weld  in¬ 
terval.  Tube  4  initiates  the  posi¬ 
tive  1-f  half  cycle  of  welding  current 
by  triggering  the  -f  A  exciter  tube 
and  initiates  1-f  timing  by  trig¬ 
gering  tube  11.  Tube  4  also  pre¬ 
vents  weld-interval  timer-tube  6 
from  trailing  tube  5  in  case  the 
weld-interval  R-C  timing  circuit 
times  out  during  the  1-f  cycle. 

Because  of  the  inherent  i-cycle 
delay  of  one  tube  trailing  another, 
there  is  one-cycle  inherent  delay 
between  tubes  4  and  12.  For  an 
8-4/7  cycle  welding  frequency  hav¬ 
ing  3  cycles  of  60-cps  pulse  time, 
three  times  around  on  the  three 
phases,  the  inherent  one-cycle  delay 
between  tubes  4  and  12  is  supple¬ 
mented  with  a  two-cycle  R-C  delay 
designated  as  pulse  time  No.  1. 
This  allows  the  +A  exciter  tube  to 
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FIG.  9 — Low-fr«qu*nc7  timing  circuit 
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operate  three  times  in  succession, 
as  shown  by  the  waveform  sketch 
Fig.  9C.  Tube  12  then  conducts 
and  stops  the  +A  exciter  tube  from 
trailing  tube  4.  This  operation,  in¬ 
cluding  inversion  operation  which 
originates  in  the  exciter  unit,  ter¬ 
minates  the  positive  1-f  half  cycle 
of  welding  current. 

For  minimum  permissible  inter¬ 
pulse  time  of  i  cycle  (60  cps)  be¬ 
tween  1-f  half  cycles,  there  must  be 
one  full  60-cps  interval  between 
conductions  of  the  +A  and  —A  ex¬ 
citer  tubes.  The  — A  exciter  tube 
must  be  turned  on  for  the  pulse 
time  of  3  cycles  of  60  cps.  The 
voltage  patterns  for  three  succes¬ 
sive  conductions  of  the  +A  exciter 
tube  and  three  successive  conduc¬ 
tions  of  the  —A  exciter  tube  must 
be  antipolar.  Tube  13  is  allowed 
to  trail  tube  12  without  time  delay 
and  the  — A  exciter  tube  trails  tube 
13  to  start  the  negative  1-f  half 
cycle  of  welding  current. 

A  one-cycle  R-C  delay  between 
tubes  13  and  14  allows  the  —A  ex¬ 
citer  tube  to  conduct  once  before 
tube  14  conducts,  and  this  exciter 
tube  trails  tube  13  a  second  time 
while  tube  14  conducts.  Tube  15 
trails  tube  14  without  time  delay. 
Tube  15,  by  energizing  transform¬ 
er  T,,  stops  tubes  4,  12  and  14 


from  trailing  their  respective  lead¬ 
ing  tubes  but  the  — A  exciter  tube 
trails  tube  13  for  the  third  time 
(three  times  around  on  three-phase 
operation). 

Tubes  11,  13  and  15  that  were 
trailing  tubes  4,  12  and  14  are 
stopped.  None  of  these  tubes  con¬ 
duct  during  the  next  cycle  (of  60 
cps)  after  tube  15  operates.  The 
weld-interval  initiating  tube  5  in 
the  sequence  control  continues  to 
operate.  Tube  4,  stopped  by  tube 
15,  gives  tube  6  a  chance  to  operate 
if  the  weld-interval  R-C  timing  cir¬ 
cuit  has  timed  out.  This  completes 
one  cycle  of  1-f  operation. 

If  the  weld  interval  has  not 
elapsed  to  limit  the  1-f  welding  cur¬ 
rent  to  one  1-f  cycle,  tube  6  will  not 
conduct  to  keep  transformer  T, 
energized  after  it  has  been  ener¬ 
gized  for  one-half  cycle  by  tube  15. 
Since  tube  6  does  not  respond,  tube 
4  starts  conducting  again  and  re¬ 
initiates  the  next  1-f  cycle  of  weld¬ 
ing  current  and  tube  4  again  blocks 
tube  6  from  operating  during  the 
next  1-f  cycle. 

When  the  weld-interval  R-C  cir¬ 
cuit  does  time  out,  tube  4  holds  olf 
the  operation  of  tube  6  until  the  1-f 
cycle  is  completed.  When  the  weld 
interval  has  elapsed  during  the  1-f 
cycle  and  when  tube  15  stops  tube  4 


at  the  end  of  the  1-f  cycle,  weld- 
interval  timer-tube  6  is  released 
to  keep  T,  energized.  The  anode 
of  tube  6,  which  is  connected  to  the 
anode  of  tube  15,  prevents  tube  4 
from  reinitiating  any  more  1-f  cy¬ 
cles  of  welding  current.  Therefore 
the  welding  transformer  is  ener¬ 
gized  for  full  1-f  cycles.  Tube  16 
is  required  to  terminate  the  nega¬ 
tive  1-f  half  cycle  when  the  inter¬ 
pulse  time  exceeds  li  cycles. 

Tube  6  also  initiates  the  hold¬ 
time  during  which  the  welder  elec¬ 
trodes  remain  closed  with  full 
pressure  on  the  work  while  the  weld 
is  cooling.  From  the  foregoing 
description  of  the  1-f  timing  circuit 
operations,  one  may  visualize  the 
general  scheme  of  providing  the 
sequence  control  functions  of 
squeeze,  weld  interval,  hold  and  off 
periods  by  means  of  a  group  of  sim¬ 
ilar  interlocked  component  timing 
circuits. 
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Five-phototube  input  system  for  digital  computers  reads  teleprinter  pun(‘hed  tape  at  s|»eeds 
up  to  200  five-hole  characters  per  second.  Intermittent  tape  drive  uses  clutch  and  brake  sol¬ 
enoids  fed  by  signal  derived  from  sixth  phototube  located  under  tape  sprocket  holes 


WHlLK  the  storage  and  arith¬ 
metic  units  of  a  digital  com¬ 
puter  are  extremely  rapid  in  opera¬ 
tion,  a  limit  to  the  overall  speed  of 
computation  is  often  set  by  the 
comparatively  slow  speed  of  the  in¬ 
put-output  system. 

With  this  point  in  mind,  the  tape 
reader  described  has  been  developed 
for  use  in  the  input  system  of  the 
Ferranti  Digital  Computer  (Mark 
I),  the  first  of  which  was  installed 
in  the  University  of  Manchester, 
Manchester,  England,  and  the 
second  in  the  University  of  Toronto. 
Five-unit  teleprinter  tape  is  used 
and  the  tape  reader  is  capable  of 
operation  at  speeds  up  to  200 


characters  per  second.  One  charac¬ 
ter  is  represented  by  a  single  row 
of  holes  across  the  tape.  Provision 
is  made  for  the  tape  to  be  stopped 
at  each  character  and,  after  read¬ 
ing  has  been  completed,  to  be  moved 
forward  to  bring  the  next  character 
into  place. 

The  present  tape  reader  adopts  a 
friction  drive  arrangement  in  which 
the  tape  is  driven  by  means  of  a 
drum  held  firmly  against  the  tape 
by  a  pair  of  spring-loaded  rollers. 
Wear  on  the  tape  through  the  use 
of  .such  a  drive  is  negligible.  A  tape 
which  becomes  twisted  or  is  other- 
wi.se  prevented  from  passing 
through  the  tape  reader  in  a  nor¬ 


mal  manner  is  able  to  slip  in  the 
mechanism  without  being  torn.  A 
loop  of  tape  has  been  passed 
through  the  tape  reader  10,000 
times  without  signs  of  wear.  Splic¬ 
ing  of  the  tape  is  not  a  critical  op¬ 
eration.  A  photoelectric  reading 
system  has  been  adopted,  which  ob¬ 
viates  the  necessity  for  metallic 
contacts  and  uses  the  sprocket  holes 
in  the  tape  in  a  rapid  and  efficient 
tape-positioning  arrangement. 

The  general  arrangement  of  the 
drive  mechanism  is  indicated  in 
Fig.  1.  A  differential  gear  is  driven 
by  a  continuously  running  induc¬ 
tion  motor.  To  one  of  the  output 
shafts  of  the  gear  is  attached  the 
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six  phototubM  of  ■Tttom  an  la  foroqround,  with  corthodo  iollowor  alagoc  ond  Top*  food  ottombly;  broko  drum  and  braking  mIo- 
powor  traaaiormor  behind.  Optical  tyetom  is  in  main  houainq,  not  ahown  noida  aro  ot  loft,  ond  clutch  drive  ayatem  ia  at  right 


tape-feed  drum  and  a  drum  known  utilized  in  forcing  the  brake  shoes  this  results  in  an  effective  braking 
as  the  brake  drum.  To  the  second  against  the  drum.  Since  each  arma-  force  on  each  drum  of  1.2  lb  and  a 
output  shaft  of  the  gear  is  con-  ture  is  held  close  to  the  core  of  its  braking  torque  of  0.48  lb-in.  The 
nected  another  drum  known  as  the  electromagnet,  a  small  air  gap  is  drums  are  constructed  of  stainless 
clutch  drum.  With  this  arrange-  possible,  giving  a  high  gap  flux  and  steel  since  a  plated  surface  would, 
ment,  the  sum  of  the  velocities  of  economy  in  magnetizing  current.  when  worn,  tend  to  produce  a  non- 

the  two  output  shafts  is  equal  in  o  t  n  •  uniform  surface.  A  resin-bonded 

value  to  twice  the  velocity  of  the  in-  *"**  ®  csign  fabric  (Tufnol)  has  been  used  for 

put  shaft.  If  one  of  the  output  The  air  gap  is  of  the  order  of  the  brake  shoes  and  has  shown  no 
shafts  is  held  stationary,  the  other  0.002  inch  in  the  brake  drum  sys-  sign  of  wear  after  many  months  of 

will  achieve  a  velocity  equal  to  twice  tern  and  0.01  inch  in  the  clutch  service. 

that  of  the  input  shaft.  Rotation  of  drum.  The  armatures  are  made  of  The  two  braking  systems  are  con- 
the  tape-feed  drum  is  controlled  by  soft  iron  and  are  designed  to  have  trolled  by  a  bistable  triggered  cir- 

electromagnetically  operated  brakes  a  rigid  construction  with  low  cuit,  the  state  of  which  decides 

on  the  brake  drum  and  clutch  drum,  inertia.  The  core  is  built  of  Radio-  whether  the  brake  or  the  clutch  will 
The  braking  mechanism  is  illus-  metal  laminations.  The  coils  have  be  operated  upon.  The  inertia  of 
trated  in  Fig.  2.  In  the  off  posi-  an  inductance  of  2i  henrys  and  a  the  moving  parts  has  been  kept  as 
tion,  the  brake  shoes  are  held  lightly  resistance  of  80  ohms.  low  as  possible  in  order  that  rapid 

against  the  drum  and  only  a  slight  A  pull  of  i  lb  is  exerted  by  each  and  efficient  braking  and  accelera- 
movement  of  the  armatures  is  re-  electromagnet  on  its  armature  and  tion  of  the  tape  can  be  obtained, 
quired  for  braking.  The  greater  the  measured  braking  force  at  each  The  inertia  of  the  two  drums  and 
part  of  the  force  produced  by  ener-  brake  shoe  is  11  lb;  with  a  coeffi-  the  associated  moving  parts  is  cal- 
gizing  the  electromagnets  is  thus  cient  of  friction  estimated  at  0.4  culated  to  be  0.015  Ib-in.*  Applica- 


FIO.  1 — Top*  iMd  machonlxm 


FIG.  2 — Arrang«in«iit  oi  brak* 


FIG.  3 — Eloctronic  control  tytlem  lor  top*  food 
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FIG.  4 — SoUnotd  control  circuit 


tion  of  braking  torque  stops  the 
drum  in  0.004  sec.  This  represents 
a  displacement  of  0.04  in.  of  the 
tape.  Due  to  delay  in  operation  of 
the  electromagnet,  a  further  0.005 
in.  displacement  must  be  taken  into 
account.  If  braking  is  commenced 
when  a  character  is  ju.st  entering 
the  reading  position,  the  tape  will 
be  stopped  while  the  character  is 
located  centrally  in  the  reading 
position.  From  a  stationary  posi¬ 
tion,  full  speed  may  be  reached  and 
the  next  character  made  available 
for  reading  within  six  milliseconds. 
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FIG.  S — Photo«l*ctric  ruodinq  atag* 


Tape-Feed  Control  System 

One  system  of  tape  feed  which 
has  been  devised  is  indicated  in 
Fig.  3.  Sprocket  holes  in  the  tape 
are  used  to  control  the  braking  sys¬ 
tems.  Entry  of  a  character  into  the 
reading  position  over  the  masking 
plate  holes  initiates  a  tape-locating 
signal  which  operates  the  brake 
drum  .system.  The  signal  is  applied 
to  a  squaring  circuit  and  thence  to 
a  cathode  follow’er  whose  output  is 
connected  to  one  input  of  the  trig¬ 
gered  circuit.  By  this  means,  the 
locating  signal  produces  a  trigger 
pulse  at  A  which  applies  the  appro¬ 
priate  output  of  the  triggered  cir¬ 
cuit  to  the  brake-drum  electromag¬ 
net  circuits. 

A  read  signal  will  be  given  to  the 
external  circuits  only  when  two 
negative-going  signals  are  applied 
simultaneou.sly  to  the  inputs  of  the 
coincidence  gate  at  P  and  Q.  If  for 
any  particular  character  the  tape 
does  not  stop  in  the  correct  posi¬ 
tion,  the  signal  at  P  will  no  longer 
be  present  and,  although  the  trig¬ 
gered  circuit  will  be  set,  no  read 


Photoelectric  Circuits 


ONE  JG-VKATT  LAMP 
TELEPWNTER  TAPE-^ 


[MASKING  PLATE,  CENTERS 
CHARACTER  HOLES  ARE 
ai  INCH  APART 


signal  will  be  transmitted.  When 
reading  is  completed,  a  signal  is 
applied  to  B,  resetting  the  trig¬ 
gered  circuit  and  causing  the  clutch 
mechanism  to  operate  and  the  tape 
to  move  forward. 

It  is  essential  that  the  buildup  of 
the  current  in  the  electromagnet 
coils  be  as  rapid  as  possible.  To  in¬ 
sure  this,  a  large  voltage  must  be 
applied  initially  across  the  coils.  Re¬ 
ferring  to  Fig.  4,  the  grid  of  Vi  has 
a  large  negative  potential  in  the 
absence  of  a  signal  from  the  trig¬ 
gered  circuit.  When  a  braking  sig"- 
nal  is  applied,  the  grid  potential  of 
Vi  quickly  becomes  zero.  This  ac¬ 
tion  will  result  in  a  rapid  fall  of 
anode  potential  and,  since  point  P 
is  initially  at  plate  supply  potential, 
there  is  applied  across  the  coil  a 
sudden  large  change  of  voltage.  Due 
to  the  presence  of  C,,  the  voltage 
across  the  coil  tends  to  be  main¬ 
tained  and  there  is  a  consequent 
rapid  rate  of  increase  of  current 
in  the  coil.  The  time  taken  for  the 
current  to  build  up  to  its  maximum 
value  is  0.5  millisecond.  When  V, 
becomes  cut  off  again,  in  the  ab- 
.sence  of  a  signal,  C,  limits  the  rate 
of  decay  of  current  through  the  coil 
and  hence  limits  the  back  emf. 


DIVERGENT  beam  OF  LIGHT,  . 

MAGNIFICATION  OF  optical--  U 
SYSTEM  IS  about  6  times  'N  I  1 
PHOTOTUBE >  PROJECTED  MAGES  V  \ 
cathode  OF  TAPE  HOLES  ARE  i 
COATED  ON  '  Q8  inch  APART  SAME  I  1 
inside  of  I  as  phototube  CEN- 

ENVELOPE  iTER-TO-CENTER 
SPACING-- 


iix  PHOtOTUBCS  IN  ^  ROW 


FIG.  6 — Optical  ■yatani  of  roador 


Six  phototubes  are  provided  in 
the  tape  reader,  each  being  con¬ 
nected  to  a  cathode  follower.  Five 
of  the.se  phototubes  are  associated 
with  the  positions  of  the  five  digits 
of  a  character  on  the  tape.  The 
sixth  or  reader  location  phototube 
is  associated  with  the  sprocket  holes 
and  is  used  to  control  the  movement 
of  the  tape. 


A  typical  phototube  circuit  is 
shown  in  Fig.  5  along  with  the  op¬ 
tical  system,  which  uses  a  single 
36-watt  prefocussed  lamp.  By 
means  of  the  pinhole  projection 
principle,  images  of  the  cylindrical 
(coiled)  filament  of  the  lamp  are 
formed  by  the  holes  in  the  tape  so 
as  to  cover  the  entire  area  of  the 
appropriate  phototube  cathodes. 

Blue-sensitive  phototubes  have 
been  found  most  suitable  for  this 
tape  reader.  With  tubes  having  a 
sensitivity  of  45  pia  per  lumen,  a 
signal  change  of  at  least  12  volts  is 
available  due  to  the  presence  of 
light  through  a  hole. 

The  tape-reader  unit  comprises 
the  tape-feed  mechanism,  the  op¬ 
tical  projection  system  and  the 
phototube  circuits  together  with 
their  cathode  followers.  Provision 
is  made  for  viewing  the  tape  in  the 
reading  position.  The  tape  may  be 
left  stationary  in  the  tape  reader 
for  long  periods  without  deteriora¬ 
tion  by  heat  from  the  lamp. 

Although  the  tape  reader  was  de¬ 
signed  for  a  specific  purpose,  it 
should  be  readily  adaptable  for 
many  other  applications  of  a  similar 
nature  and  in  telecommunications. 
A  model  of  this  tape  reader  has 
been  developed  to  accommodate 
either  5-unit  or  7-unit  teleprinter 
tape. 

The  author  wishes  to  express  his 
thanks  to  the  following  members  of 
the  Computer  Group  at  Ferranti 
Ltd.;  B.  W.  Pollard  for  his  guid¬ 
ance  and  helpful  suggestions,  G. 
Fox  for  his  help  in  the  production 
design  of  the  tape  reader  and  D.  F. 
Chatt  for  his  assistance  in  the 
preparation  of  this  article. 


Ultrasonic  Recorder 


Torpedo-borne  recorder  continuously  measures  running  depth  by  transit  time  of  ultra¬ 
sonic  pulse  reflectetl  from  ocean’s  surface.  Lock-out  bars  false  echoes  arising  from  scat¬ 
tering.  Output  level  holds  when  echoes  are  lost  due  to  roll  and  pitch 


By  C.  E.  GOODELL 

Naval  Ordnance  Laboratory 
White  Oak.  Maryland 


INSTANTANKOUS  running-depth  of 
a  torpedo  may  be  found  by  re¬ 
cording  transit  time  of  ultrasonic 
pulses  reflected  by  the  air-water  in¬ 
terface  at  the  surface  of  the  ocean. 
An  ultrasonic  transmitter  and  re¬ 
ceiver  with  necessary  timing  cir¬ 
cuits  is  mounted  in  the  exercise 


head  of  the  torpedo  as  shown  in 
P’ig.  1.  An  output  voltage,  propor¬ 
tional  to  the  torpedo’s  running 
depth  is  fed  to  an  external  record¬ 
ing  device  located  immediately 
forward  of  the  battery  compart¬ 
ment.  The  exercise  head  is  a 
dummy  head  with  which  the  torpedo 


is  fitted  for  testing  and  practice  as 
contrasted  to  the  war  head  that 
packs  the  torpedo’s  explosive  Sun¬ 
day  punch. 

The  photographs  show  the  acous¬ 
tic  transducer  mounted  on  the  tor¬ 
pedo’s  dorsal  surface  and  the  ultra¬ 
sonic-recorder  chassis  withdrawn 
from  its  cylindrical  housing.  The 
recorder  operates  on  a  carrier  fre¬ 
quency  of  400  kc. 

Reflection  Problems 

Air-water  boundary,  used  as  a 
reflector,  is  neither  of  regular  shape 
nor  unchanging  with  time.  Vari¬ 
ability  of  surface  waves,  travel  of 
the  torpedo,  and  large-scale  temper¬ 
ature  stratifications  cause  varia¬ 
tions  in  pulse  transit  time.  This 
appears  as  jitter  in  the  return  pulse 
position  and  an  apparent  fluctua¬ 
tion  in  depth. 

Return-pulse  amplitude  fluctua¬ 
tion  is  also  troublesome.  This  is 
caused  by  factors  having  to  do  with 
the  propagation  of  sound  in  water 
and  factors  characterizing  reflec¬ 
tive  properties  of  the  air-water  in¬ 
terface.  The  fluctuation  in  intensity, 
at  a  given  point,  is  due  to  the 
reinforcement  or  cancellation  of 
many  signals  arriving  from  differ¬ 
ent  reflectors. 

The  effects  of  wave  troughs  upon 
echoes  can  be  compared  to  disper¬ 
sion  of  light  by  a  convex  mirror, 
while  wave  peaks  act  as  a  concave 
mirror.  The  net  effect  causes  loss 
of  echo.  Other  factors  that  affect 
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FIG.  1 — T*«l  torpedo  iittod  with  exorcUo  hoad.  Cut-away  ahowt  depth  recorder  in 
place.  Strlp^hart  recorder  ie  forward  of  battery  compartment 


How  Deep  Does  A  Torpedo  Run? 


Study  of  torpedo  performonce  on  a  test  range  requires  knowledge  of  the  torpedo's 
instantaneous  depth  throughout  its  run.  The  hydrostot,  generally  used  for  torpedo-depth 
meosurement,  operates  much  like  an  aneroid  altimeter  and  responds  only  to  average 
change  of  o  rapid  fluctuation. 

The  depth  sounder  responds  to  rapid  fluctuations  but  indicates  depth  with  respect  to 
the  ocean  floor,  a  poor  reference  surfoce  for  torpedo-depth  measurement.  In  deep 
water,  the  ocean  floor  may  be  out  of  ronge  of  a  sounder  suitable  for  installation  in 
a  torpedo. 

The  ocean's  surface  has  been  chosen  as  reference  plane  for  torpedo-depth  measure¬ 
ment  despite  surface  irregularities  that  produce  on  inherently  poor  reflecting  surface. 
Novel  Ordnance  Laboratory  has  developed  an  ultrosonic  echo-ranging  instrument  that 
uses  this  oir-woter  interfoce  as  a  reflector. 


ns 


Gages  Torpedo  Depth 


Depth  recorder  chasiia  ie  mounted  in  watertight  cylinder  with  acouetic  transducer 
iorming  top  of  can  ' 


Acouatlc  transducer  Is  located  on  tor¬ 
pedo's  dorsal  surface 


seriously  return  echo  detection  are 
noise  properties  of  vehicle,  pitch 
and  roll  of  vehicle  and  directivity  of 
the  transducer. 

Fifirure  2  is  a  block  diai^ram  of  the 
depth  recorder.  Pulse  width  and 
repetition  interval  are  set  by  a 
hiprhly  unbalanced  free-runninR 
multivibrator.  The  ratio  of  repeti¬ 
tion  interval  to  pulse  width  is  50 
to  1.  Absolute  repetition  time  de¬ 
termines  the  maximum  depth  that 
can  be  recorded  while  pulse  width 
determines  both  minimum  record¬ 
able  depth  and  the  required  ampli¬ 
fier  bandpass  for  most  consistent 
echo  detection. 

The  multivibrator  provides  three 
separate  si);nals  for  recorder  actua¬ 
tion.  One  sijrnal  turns  on  the  (rated 
oscillator.  Coincident  with  this,  a 
second  siirnal  turns  off  the  tuned 
r-f  amplifier  and  blocks  the  thyra- 
tron  shield  (rrid.  The  third  sifrnal, 
correspondini?  to  the  leadinir  edpre 
of  the  other  pul.ses,  sets  the  Eccles- 
Jordan  trisrsrer  circuit  in  the  on 
state. 

Transmitter 

The  r-f  pulse  prenerated  by  the 
(rated  oscillator  excites  a  tuned 
power  amplifier,  which  in  turn 
drives  the  acoustic  transducer.  The 
output  of  the  power  amplifier  is 
also  applied,  throu(rh  a  diode 
limiter,  to  the  input  of  the  tuned 
r-f  amplifiers.  However  the  limit- 
infr  action  of  the  diodes  and  the  off 
(rate  applied  to  the  second  sta(re 


of  the  tuned  amplifier  prevent  sig¬ 
nals  from  appearing  at  the  ampli¬ 
fier  output  during  the  transmit 
interval. 

Receiver 

After  an  unlocking  interval, 
which  follows  the  transmitted  pul.se, 
the  tuned  amplifiers  become  active 
and  await  the  echo  signal  from  the 
transducer.  Unlocking  time  is  con¬ 
trolled  by  the  time  constant  R,C, 
(Fig.  3).  After  an  interval  corres¬ 
ponding  to  the  time  required  for  the 


pulse  to  travel  to  the  air-water  sur¬ 
face  and  return,  an  echo  signal  will 
appear.  Since  the  signal  is,  in  gen¬ 
eral,  smaller  in  amplitude  than  the 
transmitted  pulse,  limiting  by  the 
diodes  is  practically  nonexistent. 
The  echo  is  amplified  and  the  nega¬ 
tive  envelope  obtained  by  a  german¬ 
ium-diode  detector.  The  pulse  is 
further  amplified  and  inverted  in  a 
triode  amplifier.  Figure  4  illus¬ 
trates  waveforms  present  at  vari¬ 
ous  points  in  the  circuit. 

Because  of  the  irregular  char- 


FIG.  2 — D*pth  rocordar  •mployt  ultrasonic  tronscoWsr.  Vorlobls-wldUi  polao  frooi 
Ecclos-Iordon  moasuros  transit  tims  of  ultrasonic  pulso  rofloctod  at  alr-wctor  tntsr- 

facs 
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acter  of  the  air-water  interface, 
there  are  many  points  on  the  sur¬ 
face  that  reflect  signals  and  no 
single  echo  signal  exists.  The  main 
or  shortest-path  echo  is  followed  by 
a  series  of  irregular  echoes  of  di¬ 
minishing  amplitude  as  shown  in 
the  photograph.  To  prevent  these 
false  echoes  from  activating  the 
recorder  circuits  a  lock-out  device 
is  employed  following  the  pulse 
amplifier. 

The  leading  edge  of  the  shortest- 
path  echo  fires  a  thyratron  that  im¬ 
mediately  prevents  any  false  echoes 
from  effecting  the  timing  circuits 
for  a  period  detennined  by  the  time 
constant  in  Fig.  3.  This  time 
constant  is  normally  adjusted  for 
20  percent  of  the  repetition  interval 
since  experience  has  shown  that  any 
false  echoes  appearing  after  that 
time  are  of  such  small  amplitude  as 
to  cause  no  malfunction  of  the 
recorder. 

The  trigger  spike  from  the  thy¬ 
ratron  circuit  returns  the  Eccles- 
Jordan  circuit  to  the  off  state.  Thus 


a  square  wave  of  constant  height 
whose  width  is  proportional  to 
depth  is  generated.  An  increase  in 
depth  results  in  a  square  wave  of 
increasing  width.  The  Eccles- 
Jordan  is  always  in  the  correct 
state  at  the  start  of  each  pulse- 
repetition  interval  even  if  no  echoes 


were  received  during  the  previous 
interval. 

Integrated  Output 

To  utilize  the  intelligence  in  the 
square  wave  it  must  be  converted 
into  depth  indication  that  can  be 
recorded  for  later  analysis.  One 
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method  is  to  integrate  the  square 
wave  to  produce  a  d-c  potential 
proportional  to  depth.  This  signal 
could  then  actuate  a  conventional 
strip-chart  recorder.  However,  if 
loss  of  echo  occurs,  there  will  be  a 
sudden  increase  in  apparent  depth. 
However,  if  it  is  known  that  the 
torpedo  cannot  possibly  change 
depth  as  suddenly  as  might  be  indi¬ 
cated,  and  if  loss  of  echo  occurs  in¬ 
frequently,  this  error  can  be 
resolved. 

Another  method  that  more  clearly 
indicates  malfunction  of  the  re¬ 
corder  is  to  record  the  square  wave 
on  moving  film.  Any  loss  of  echo  is 
indicated  immediately  by  a  sudden 
widening  of  the  square  wave  that 
returns  to  normal  width  within  the 
next  frame.  This  system  is  un¬ 
satisfactory  from  the  standpoint  of 
record  analysis  in  that  it  requires 
point-by-point  scaling  of  depth  in¬ 
dications  on  a  considerable  quantity 
of  film. 

Boxcar  Demodulator 

A  method  that  shows  promise  of 
accurate  depth  recording  utilizes  a 
modified  boxcar  demodulator.  Fig¬ 
ure  5  shows  the  operation  of  this 
circuit.  A  capacitor,  C„  is  charged 
linearly  in  each  puKse-repetition  in¬ 
terval  from  a  potential  V  =  V,  at  t« 
=  0  to  V  at  time  t,  where  it  is 
clamped  until  the  end  of  the  inter¬ 
val.  Time  t  -  U  corresponds  to 
pul.se  transit  time.  At  the  end  of 
the  pulse-repetition  interval,  poten¬ 
tial  V  is  transferred  to  another  ca¬ 


pacitor,  Cl,  whose  potential  remains 
clamped  throughout  the  next  repe¬ 
tition  interval  while  Ci  is  returned 
to  Vo.  In  the  event  that  Ct  charges 
to  V  (maximum  value  of  V)  indi¬ 
cating  loss  of  echo,  C,  maintains  the 
potential  determined  during  the 
preceding  interval,  and  Ci  is  again 
di.scharged  to 

Extrapolation  is  effected  over  a 
repetition  interval  for  which  no 
new  information  is  available.  This 
type  of  demodulation  also  provides 
filter  action  that  essentially  sup¬ 
presses  the  pulse-repetition  fre¬ 
quency  and  harmonics. 

Demodulator  requirements  could 
be  simplified  if  loss  of  echo  could  be 
completely  eliminated.  This  is  not 


FIG.  6 — Transducer  aocriilcM  dlrectiT- 
ity  to  reduce  loss  oi  echo  due  to  torpedo 
roll  and  pitch 


possible,  although,  the  probability 
of  echo  detection  would  be  much 
enhanced  by  reducing  the  threshold 
setting  of  the  thyratron.  In  this 
way  more  complete  phase  cancella¬ 
tion  of  echoes  from  two  or  more  re¬ 
flecting  points  would  be  required  if 
malfunction  of  the  recorder  were 
to  occur.  However  there  is  a  limit 


Fala«-«cho  ratnm  du*  to  ■cottaiiaq  at 
oir-wotor  intortaco.  Lock-out  bars  all  but 
shortost-poth  ocho 


to  sensitivity  increase  that  can  be 
tolerated.  This  limit  is  set  by  the 
noise  properties  of  the  vehicle  in 
which  the  recorder  is  carried. 

Some  increase  in  sensitivity  can 
be  accomplished  by  narrowing  the 
bandwidth  of  the  tuned  amplifiers 
thereby  effectively  filtering  out  a 
greater  number  of  noise-frequency 
components.  However  the  limit  to 
the  amount  of  bandwidth  reduction 
that  can  be  tolerated  depends  upon 
pulse  rise  time.  Too  narrow  a  band¬ 
width  results  in  an  excessive  rise 
time  and  decreases  accuracy  of 
transit-time  measurement.  A  com¬ 
promise  must  therefore  be  reached 
between  the  noise  rejection  and 
.sensitivity. 

Transducer  Directivity 

If  the  directivity  pattern  of  the 
transducer  employed  is  too  narrow, 
loss  of  echo  may  result  from  the 
absence  of  a  wave-surface  normal. 
This  is  shown  in  Fig.  5.  Torpedo 
roll  and  pitch,  shallowest  depth  of 
operation  and,  to  some  extent,  maxi¬ 
mum  length  and  height  of  surface 
waves  encountered  are  factors  de¬ 
termining  the  required  minimum 
transducer  angular  coverage.  For 
depth  determination  below  five  feet 
in  water  having  surface  waves  10 
feet  long  and  1.39  feet  high,  a  total 
transducer  angle  of  100  deg  appears 
adequate.  Becau.se  of  reduced  trans¬ 
ducer  sensitivity  near  the  outer 
fringes  of  the  radiation  pattern,  a 
tran-sducer  having  a  150  deg  radia¬ 
tion  pattern  is  employed. 


FIG.  5 — Boxcar  domodulator  holds  EcclM-Jordon  output  durlnq  ropotition  lotorroU 
in  which  ocho  is  lost 
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Either  puint-euiitaet  or  junction  transistors  can  be  tested  and  new  power  transistors  under 
development  will  be  bandied.  Electrode  and  transfer  characteristics,  automatically  dis¬ 
played  on  oscillosco[)e,  may  be  photographed  to  provide  circuit-tlesign  data 
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Transistor  characteristics  are 
displayed  automatically  on  a 
cathode-ray  oscilloscope  by  the 
transistor-curve  tracer  to  be  de¬ 
scribed.  The  instrument  accepts 
either  point-contact  or  junction 
transistors.  Both  sweep  and  bias 
sources  are  designed  to  accom¬ 
modate  transistors  of  greater 
j)ower-handling  ability  than  tho.se 
currently  available  although  data 
gathering  in  the  microwatt  range 


was  also  a  design  objective. 

Nine  current  ranges  are  avail¬ 
able  with  full-scale  deflections  from 
0.1  milliampere  to  one  ampere,  Full- 
.scale  sweep  voltage  ranges  from  0.1 
to  300  volts  are  provided  with  a 
1,000- volt  .sweep  range  available  at 
reduced  current.  The  1,000-volt 
sweep  is  also  useful  for  determin¬ 
ing  peak  back  voltage  on  rectifiers. 

Constant-current  bias  is  provided 
in  steps  from  0.1  microampere  to 


one  ampere  and  constant-voltage 
bias  is  provided  in  steps  from  0.1 
millivolt  to  10  volts. 

The  photograph  shows  a  front- 
panel  view  of  the  transistor-curve 
tracer,  which  consists  of  four  .sepa¬ 
rate  chassis :  oscilloscope,  sw’eep 
chassis,  bias  and  d-c  supplies.  The 
transistor  is  connected  to  the  re¬ 
ceptacles  at  the  right  of  the  sweep 
chassis  and  its  characteristics  dis¬ 
played  on  the  oscilloscope  face  of 
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Curves 


the  chassis  below. 

Either  all  four  quadrants  of  a 
volt-ampere  coordinate  system  can 
be  displayed  simultaneously  or  the 
entire  scope  face  may  be  used  to 
display  one  quadrant.  Each  of 
eleven  curves  in  a  family  is  auto¬ 
matically  traced  in  sequence  as  the 
running  parameter  of  the  system  is 
stepped.  The  long-persistance  crt 
screen  gives  continuous  presenta¬ 
tion  suitable  for  photographing  and 
the  coordinate  axes  are  displayed 
with  superimposed  calibrations. 

Transistor  Characteristics 

Some  transistor  characteristic 
curves  obtained  by  photographing 
the  scope  illustrate  the  versatility 
of  the  curve  tracer.  Figure  lA  is 
a  family  of  curves  showing  collector 
characteristics  of  a  point-contact 
transistor  operated  with  common- 
base  connection  shown  in  Fig.  IB. 
A  similar  family  of  curves  for  a 
junction  transistor  is  shown  in  Fig. 
1C.  In  both  cases,  the  emitter  cur¬ 
rent,  /„  is  varied  in  discrete  steps 
to  give  the  family  of  curves.  Bias 
range  for  the  point-contact  tran- 
si.stor  is  one-third  that  of  the  junc¬ 
tion  transistor.  The  junction  tran¬ 
sistor’s  unity  current  gain  may  be 
contrasted  with  the  greater  current 
gain  of  the  point-contact  transistor. 

To  obtain  maximum  use  of  the 
scope  face  only  one  quadrant  is  dis¬ 
played.  For  convenient  compari¬ 
son  with  other  characteristics,  the 
curves  are  shown  in  the  first  quad¬ 
rant  although  both  abci.ssa  and 
ordinate  are  negative  as  indicated. 

Figure  2  shows  some  character- 
i.stics  of  junction  transistors  with 
common  emitter  connection  shown 
in  h'ig.  2H.  Collector  characteris¬ 
tics,  Fig.  2A  and  C,  are  obtained  as 
the  base  current  is  stepped  from 
zero  to  —30  jxa.  Figure  2A  shows 
one  quadrant  only  while  Fig.  2C 
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is  a  four-quadrant  display. 

Transfer  characteristics  of  the 
junction  transistor  are  shown  in 
Fig.  2D  where  collector  current  is 
plotted  against  base  voltage  as  emit¬ 
ter  current  is  varied  from  zero  to 
—30  microamperes  in  three-micro¬ 
ampere  steps. 

k9quirement$ 

A  transistor  is  a  three-terminal 
device  whose  behavior  may  be  de¬ 
scribed  completely  by  two  equations 
relating  its  electrode  voltages  and 
currents.  In  functional  notation, 
V,  =  R,  Uu  /.)  and  F.  =  ft  (/„  /.) 
where  voltages  and  currents  are  de¬ 
fined  in  Figs.  IB  and  2B.  Since 
the  two  functions  ft  and  ft  are  not 
readily  represented  analytically 
over  extended  ranges  of  their  argu¬ 
ment,  it  is  desirable  to  display  them 
graphically.  The  information  con¬ 
tained  in  these  graphs  can  then  be 
applied  to  design  problems  in  which 
the  transistor  is  a  circuit  element. 


This  information  may  be  displayed 
with  a  minimum  number  of  curves 
by  plotting  feedback  transfer  char¬ 
acteristic  (/i  vs  Vi,  with  /i  as  a 
running  parameter),  and  output- 
electrode  characteristic  (/,  vs  V„ 
with  /i  as  a  running  parameter). 

The  first  set  can  be  used  to  de¬ 
termine  input  power  requirements 
and  feedback  effects.  The  second 
set  is  useful  in  deriving  output 
characteristics  such  as  power  de¬ 
livered  to  a  load,  distortion,  and 
efficiency.  The  slopes  of  these 
curves,  as  well  as  of  corresponding 
curves  with  /»  as  the  parameter, 
also  furnish  information  useful  in 
analyzing  small-signal,  low-fre¬ 
quency  behavior  of  a  transistor. 
For  point-contact  transistors,  it  is 
convenient  to  use  the  base  as  the 
common  connection  and  let  1  and  2 
stand  for  emitter  and  collector 
(Fig.  IB).  For  simple  junction 
transistors,  base  and  collector  are 
often  preferred  as  1  and  2,  with 


the  common  (Fig.  2B)  emitter  cir¬ 
cuit. 

Visual  representation  of  the 
functions  on  a  d-c  oscilloscope  may 
be  obtained  by  biasing  one  electrode 
with  constant  current  and  sweeping 
the  other  with  alternating  voltage. 
If,  after  each  trace,  the  bias  is 
stepped  to  a  new  value,  an  entire 
family  of  characteristics  may  be. 
displayed  sequentially.  If  the  oscil¬ 
loscope  tube  has  long  persistence, 
the  display  will  appear  continuous. 
The  equipment  to  be  described  con¬ 
sists  of  multirange  sweeping  and 
biasing  circuits  with  provisions  for 
single  and  multiple  displays. 

Other  families  of  characteristics 
may  also  be  desired.  For  example, 
A  =  Gi  iVi,  V.)  and  /.  =  G,  (V,,  V,) 
are  equivalent  to  the  equations  pre¬ 
viously  given  and  sometimes  more 
useful.  Their  representation  re¬ 
quires  constant-voltage  bias  which 
is  also  provided. 

Sweep  Circuits 

A  block  diagram  of  the  curve 
tracer  is  shown  in  Fig.  3.  There 
is  a  sweep  power  supply  (Fig.  4) 
consisting  of  a  variable-output 
transformer  and  one  of  three  addi¬ 
tional  transformers,  which  provide 
a  continuous  range  of  alternating 
sweep  voltages  from  0  to  1,000  volts. 
The  maximum  current  available  is 
one  ampere  at  zero  to  nine  volts  or 
zero  to  .300  volts  and  0.1  ampere  at 
zero  to  1,000  volts.  A  rectifier  is 
included  in  series  with  the  trans¬ 
formers  to  permit  unidirectional 
sweep.  Switch  S,  selects  either  an 
electrode  or  a  transfer  character¬ 
istic  for  display. 

Positire-Current  Bias 

The  transistor  under  test  can  be 
supplied  with  constant-current  bias 
from  a  current-regulated  source. 
Figure  5A  shows  a  simplified  sche¬ 
matic  of  the  supply  connected  to 
deliver  positive  current  with  re¬ 
spect  to  ground  to  the  load  ft.  To 
keep  one  side  of  ft  at  ground,  the 
rest  of  the  circuit  mu.st  have  a  dif¬ 
ferent  common  return  point  as 
shown.  The  circuit  is  almost  the 
same  as  a  conventional  degenera¬ 
tive  voltage  regulator. 

However,  to  maintain  constant 
current  in  the  load  R.,  the  load  is 
connected  in  series  with  the  feed¬ 
back  resistor  R,,  rather  than  in  par- 
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allel  with  it.  A  reference  voltage,  V„ 
is  applied  to  the  grid  of  V„  while  a 
voltage  proportional  to  the  load  cur¬ 
rent  /.  is  applied  to  the  grid  of  Vf 
The  output  at  the  plate  of  Vi  is 
proportional  to  V,  —  I,  Rf  and  ap¬ 
pears  at  the  grid  of  V,  after  ampli¬ 
fication  by  the  d-c  amplifier.  The 
impedance  of  V,  thus  changes  until 
load  current,  supplied  by  a  separate, 
unregulated  supply,  assumes  a 
value  very  nearly  equal  to  V,/Rf. 
The  differential  output  resistance 
of  the  regulator  is  approximately 

r„„.  -  +  ft/  (^1  +  2  +  ft  j 

where:  |i,  =  amplification  factor  of 
V,  or  Vt,  r,i  =  plate  resistance  of 
V,  or  V„  (t,  =  amplification  factor 
of  Vt,  r„  =  plate  resistance  of 
A  =  gain  of  the  d-c  amplifier  and 
R,  =  load  resistance  for  Vf 

The  extremely  high  output  im¬ 
pedance  results  in  almost  constant 
output  current  over  a  large  ange 
of  load  resistance  R,.  Full-scale 
current  ranges  of  0.1,  0.3,  1,  3,  10, 
30,  100,  300  and  1,000  milliamperes 
are  provided  by  switching  Rf  and 
Vt.  Within  any  one  range,  the  cur¬ 
rent  is  set  by  varying  V»,  which  has 
a  maximum  value  of  10  volts.  Thus, 
the  voltage  fed  back  to  F,  and  the 
grid  bias  required  for  F,  can  be 
kept  within  reasonable  limits.  The 
voltage  required  across  the  load  R, 
at  any  current  7.  depends  on  R,.  In 
practice,  this  output  voltage  is 
limited  to  that  which  corresponds  to 
the  intersection  of  the  load  line 
(Rf  +  Rt)  and  the  zero  grid-bias 
line  on  the  plate  characteristic  of 
Vf  Increasing  either  7,  or  R,  be¬ 
yond  these  values  would  require  a 
positive  grid-bias  on  F,  which  is 
not  a  suitable  operating  condition. 
About  60  volts  are  available  on  all 
ranges.  Automatic  over-voltage 
protection  is  provided  since  the 
regulator  .saturates  at  higher  volt¬ 
ages  under  conditions  of  high  7. 
and  R,. 

Negcrtire-Current  Bias 

Figure  3  shows  that  the  circuit 
has  been  arranged  to  permit  the 
transistor  to  have  one  termin.!!  con¬ 
nected  to  oscilloscope  ground.  It  is 
therefore  necessary  that  the  feed¬ 
back  voltage  across  R,  be  derived 
with  respect  to  a  common  point 
other  than  ground.  This  common 


FIG.  3 — Block  diaqram  oi  curvo  tracer.  Either  electrode  or  traneier  characteriatlce 
may  be  dieplayed.  Sweep  Toltaqe  le  applied  to  one  electrode  while  stepped  Incre¬ 
ment*  oi  bla*  are  applied  to  the  other 


FIG.  4 — Sweep  eoltaqe  I*  obtained  from  transiormers.  Rectifier*  select  proper 
portion  of  alternatinq  Toltaqe  woreiorm  to  produce  desired  display 


point  must  be  maintained  through-  circuit  operation  is  equivalent  to 
out  the  d-c  amplifier  and  the  refer-  that  giving  positive  bias  current, 
ence  stage.  Capacitance  C,  (shown  Zero  output  current  is  obtained 
dotted  in  Fig.  5)  between  common  when  F,  is  biased  to  cutoff.  How- 
and  ground,  together  with  Rf  and  ever,  with  the  positive  output  con- 
R.,  form  a  closed  loop  around  which  nection  of  Fig.  5A,  hum  currents 
objectionable  hum  currents  may  be  may  still  flow  through  R,  and  72, 
induced.  As  long  as  these  currents  while  F,  remains  inactive.  By 
pass  through  both  72,  and  72„  they  bleeding  current  through  F,  by 
furnish  an  error  signal  to  the  regu-  means  of  F,  and  72„  conduction  is 
lator  and  are,  for  the  most  part,  maintained  even  at  zero  load-cur- 
suppressed.  However,  the  regula-  rent  in  72,  and  72,.  Hum  currents 
tor  is  ineffective  in  reducing  the.se  are  then  suppressed  in  the  usual 
currents  if  either  ground  or  com-  manner.  A  similar  bleeder  is  desir- 
mon  is  placed  at  the  junction  of  72.  able  for  the  negative  output  connec- 
and  72,.  These  considerations  lead  tion  as  shown  in  Fig.  5B,  to  help 
to  the  circuit  of  Fig.  5B  when  nega-  maintain  linearity  near  zero  load 
tive  bias  currents  are  required,  current  conditions. 

With  suitable  switching  and  invers-  To  supply  constant-voltage  bias 
ion  of  the  reference  voltage  F.,  the  for  a  transistor  imposes  problems 
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FIG.  6 — Staircass  generator  steps  bias  current  automatically  to  disploy  family  of 
transistor  characteristics 


not  normally  encountered  in  elec¬ 
tronic  voltage  regulator  deaign.  For 
example,  the  emitter  input  imped¬ 
ance  of  a  tranniator  may  be  tena  of 
ohma  and  the  maximum  voltage  re¬ 
quired  leaa  than  one  volt. 

Constant-Voltage  Bias 

The  aimpleat  way  to  provide 
regulated  voltage  to  such  a  load  is 
to  take  the  regulated  current  from 
the  biaa  supply  described  above  and 
feed  it  into  a  fixed  low  resistance 
ahunting  the  load.  Thus,  a  one-ohm 
resistor  adds  voltage  ranges  from 
one  millivolt  to  one  volt  at  one-ohm 
internal  impedance.  To  provide  a 
10-volt  range,  a  10-ohm  resistor  is 
also  made  available.  Higher  voltage 
ranges  are  not  provided  and  would 
best  be  obtained  directly  from  a 
conventional  voltage  regulator.  An 
adjustable  offset  voltage,  derived 
from  a  battery,  can  be  added  to  the 
regulated  bias  voltage  and  is  use¬ 
ful  for  automatic  operation. 

Microampere  Bias  Supply 

Since  junction  transistors  are 
commonly  operated  in  a  base  input 
circuit,  it  is  desirable  to  take  char¬ 
acteristic  curves  with  ba.se  current 


as  parameter.  With  transistors 
having  a  low  leakage  current  and 
current  gain  near  unity,  the  total 
bias  range  of  interest  may  be  only 
a  few  microamperes.  The  current 
regulator  already  described  cannot 
readily  be  arranged  to  provide  such 
low  currents  because  conventional 
tubes  used  for  F,  in  Fig.  5  are  not 
suited  to  the  task.  However,  for 
the.se  low  currents,  the  direct 
method  of  using  a  voltage  in  series 


with  a  high  resistance  is  especially 
suitable.  The  voltage  is  obtained 
as  previously  described.  Ten  volts 
are  used  in  series  with  resistors 
varying  from  10  megohms  to  10,000 
ohms  to  give  microampere  ranges 
from  one  to  1,000.  An  adjustable 
offset  current  is  obtained  here  by 
adding  a  battery-derived  voltage 
to  that  supplied  by  the  electronic 
regulator. 

Step  Generator 

A  family  of  curves  may  be  dis¬ 
played  sequentially  if  the  bias  cur¬ 
rent  is  stepped  after  each  sweeping 
trace.  The  current  steps  are  ob¬ 
tained  by  causing  the  voltage  F* 
to  have  a  staircase  waveform.  The 
circuit  for  providing  such  a  stair¬ 
case  is  shown  in  Fig.  6.  The  charg¬ 
ing  tube  F,  is  normally  biased  be¬ 
low  cutoff.  Sharp  pulses  at  the  in¬ 
put,  derived  from  alternate  half 
cycles  of  line  voltage,  drive  the  grid 
slightly  positive  and  cause  a  charge 
to  flow  into  the  capacitance.  C,.  An 
analysis  of  circuit  operation  shows 
that  the  nece.ssary  conditions  for 
equal  steps  are  readily  met. 

The  staircase  is  applied  to  the 
grid  of  the  discharge  tube,  F„  a 
modified  blocking  oscillator  biased 
below  cutoff.  The  steps  continue  to 
build  up  until  the  blocking  oscil¬ 
lator  fires.  The  resulting  grid  cur¬ 
rent  then  discharges  C,  and  allows 
the  cycle  to  repeat. 

The  electrode  connections  used  in 
F,  are  unconventional,  but  were  de¬ 
termined  empirically  for  best  per¬ 
formance. 

Transformers  with  an  electro- 


FIO.  5 — Currant  regulator  luppUot  eithor  poaitiTO  or  nogativo  constont-curront  bios 
to  tranoUtor's  unswopt  tormlnal 
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collector  voltage  in  volts 


(A)  (BASE  COMMON) 


collector  voltage  in  volts 


(B)  (EMITTER  COMMON) 


FIG.  7 — TransUlor-curve  tracer  implemente  etudy  of  collector  breokdown  voltage 
under  varying  bias  conditions 


static  shield  are  used  to  avoid  spur¬ 
ious  sweep  voltages  at  low-level 
operation.  Grounds  to  each  chassis 
are  made  at  a  single  point.  The 
chassis  are  strapped  together  and 
to  a  good  ground.  Use  of  two 
phases  of  a  three-phase  distribution 
.system  simplifies  phase-shifting  in 
the  blanking  circuit.  Precision  re¬ 
sistors  are  u.sed  at  all  points  that 
determine  calibration  of  the 
pattern. 

Construction  Details 

An  interlock  box  fits  over  the  test 
terminals  to  protect  the  transi.stor 
and  the  operator.  This  box  must  be 
in  place  to  energize  the  1-kv  sweep 
transformer.  If  the  box  is  re¬ 
moved,  a  relay  disconnects  and 
shorts  the  bias  supply.  If  this  were 
not  done,  the  bias  source  would  in¬ 
crease  to  its  maximum  voltage 
under  the  open  circuit  condition  be¬ 
fore  a  transistor  is  plugged  in.  On 
inserting  a  transistor  with  the 
interlock  operating,  the  single  char¬ 
acteristic  for  zero  bias  current  will 
be  displayed.  By  closing  a  .spring- 
return  .switch,  the  complete  family 
of  curves  may  be  viewed  without 
replacing  the  interlock  box.  The 
transistor  is  protected  from  trans¬ 
ients  w’hen  switches  are  set  to  dif¬ 
ferent  ranges  or  polarities  by 
the  u.se  of  short-circuiting-type 
switches. 

The  oscilloscope  has  lieen  pro¬ 
vided  with  an  illuminated  scale  to 
permit  photographing  calibrated 
axes  along  with  the  characteristic 
curves  in  a  single  exposure.  An  en¬ 


graved  transparent  plastic  disk  is 
fiitted  under  the  camera-mounting 
bezel  and  illuminated  at  its  edges 
with  small  lamps.  Intensity  of 
illumination  is  set  by  a  control  on 
the  oscilloscope  panel. 

As  supplied,  the  X-amplifier  of 
the  oscilloscope  has  about  one-tenth 
the  gain  of  the  y-amplifier.  To  de- 
crea.se  the  voltage  drop  required  on 
the  current  sampling  resistor  R, 
(Fig.  3),  more  X-amplifier  gain  is 
desirable  for  the  current  display. 
The  .Y-amplifier  of  the  o.scilloscope 
is,  therefore,  replaced  with  one 
equivalent  to  the  I'-amplifier.  A 
new  centering  control  for  this  amp¬ 
lifier  has  been  added  to  the  oscil¬ 
loscope  panel;  the  -Y-amplifier  gain 
control  was  not  brought  out  to  the 
front  panel  since  it  is  reset  only 
during  calibration.  The  decade  Y- 
attenuator  of  the  oscilloscope,  re¬ 
labelled  V-attenuator,  is  u.sed  in 
setting  the  voltage-scale  calibration 
and  has  been  supplemented  with  a 
three-times  attenuator  (Fig.  4). 

Operation 

The  family  of  characteristics  to 
be  viewed  is  selected  by  choosing 
the  terminal  to  be  swept  and  uti¬ 
lized  for  the  current  deflection  sig¬ 
nal  1  terminal  1  or  2)  and  by  choos¬ 
ing  independently  whether  the  .same 
terminal  is  u.sed  for  the  voltage  de¬ 
flection  (electrode  characteristic) 
or  the  other  one  (tran.sfer  char¬ 
acteristic).  Bias  is  automatically 
supplied  to  the  un.swept  terminal. 

The  circuit  can  be  adjusted  for 
different  numbers  of  bias  steps,  but 


FIG.  8 — Family  oi  •min*r  charadar- 
UUn 


ten  steps  plus  zero  are  preferred  for 
a  simple  relation  between  the  maxi¬ 
mum  and  the  incremental  values  of 
bias.  Manual  control  of  the  bias 
supplied  by  the  current  regulator  is 
also  provided.  The  panel  meter 
then  reads  the  bias  current.  Under 
automatic  operation,  this  meter 
reads  the  average  current,  normally 
the  value  of  the  middle  step,  and 
can  be  used  to  monitor  the  stepping 
circuit.  Meter  damping  has  been 
added  externally. 

Accuracy  is  limited  in  practice  by 
the  linearity  of  the  .step  generator. 
The  steps  can  be  checked  on  the  os¬ 
cilloscope  and  adjusted  for  d-c  level, 
amplitude,  and  linearity.  Stabilized 
power  supplies  with  good  long-time 
behavior  are  used  to  maintain  ad¬ 
justment  of  the  step  generator. 

Studies  of  collector  breakdown 
voltage  and  the  influence  of  bias 
conditions  are  implemented  by  the 
curve  tracer.  In  the  collector  fam¬ 
ily  (Fig.  7A),  breakdown  voltages 
of  the  order  of  80  volts  are  obtained 
when  constant-current  emitter  bias 
is  used.  When  the  emitter  is  com¬ 
mon  and  con.stant-current  bias  is 
applied  to  the  base,  the  breakdown 
voltage  is  reduced  to  about  50  volts 
as  shown  in  Fig.  7B. 

Characteristics  other  than  col¬ 
lector  families  are  readily  obtained. 
Figure  8  shows  an  emitter  family 
with  collector  voltage  as  the  param¬ 
eter.  All  the  curves  are  virtually 
coincident  and  appear  as  a  single 
broad  line.  To  obtain  these  curves, 
terminal  1  was  .swept  rather  than 
terminal  2. 
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Discrimination  of  narrow-band 
frequency  modulation  provides 
greater  output  when  accomplished 
by  a  modified  Foster-Seeley  circuit 
than  when  a  standard  discriminator 
is  used.  The  circuit,  shown  in 
Figure  1,  is  identical  with  the  con¬ 
ventional  circuit  except  for  two 
component  values. 

Because  of  limited  linearity,  the 
circuit  is  not  intended  as  a  substi¬ 
tute  for  present  circuits  in  general 
f-m  work  but  for  reception  of  fre¬ 
quency-shift-keyed  teleprinter  sig¬ 
nals  and  narrow-band  f-m  voice 
communication.  It  has  been  pos¬ 
sible  to  get  solid  copy  on  fsk  tele¬ 
printer  signals  using  only  150  cps 
shift.  When  measured  at  425  cps 
shift,  output  of  the  modified  dis¬ 
criminator  exceeded  by  2i  times 
that  of  the  original  circuit. 

Foster-Seeley  Circuit 

Figures  2A,  2B  and  2C  illustrate 
vector  voltages  within  the  Foster- 


.  I  -^LIMITER 

zt: )  T, 
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Seeley  circuit  for  conditions  at  cen¬ 
ter,  below-center,  and  above-center 
frequency  respectively.  Figures  2D, 
2E  and  2F  show  resultant  rectified 
voltages  and  total  output  voltage 
under  the  .same  conditions. 

At  center  frequency,  primary  and 
secondary  of  T,  are  both  tuned  to 
resonance.  The  voltage  appearing 
across  the  secondary  is  90  degrees 
out  of  phase  with  the  primary  volt¬ 
age  .  The  voltage  across  L  is  almost 
in  phase  with  the  primary  voltage. 

As  the  frequency  .shifts  in  either 
direction,  the  phase  of  the  second¬ 
ary  voltage  with  respect  to  the  pri¬ 
mary  voltage  deviates  from  90 
degrees,  either  increasing  or  de¬ 
creasing  depending  upon  whether 
the  frequency  shifts  upwards  or 
downwards. 

The  voltage  across  L  remains  al¬ 
most  in  phase  with  E„  regardless 
of  applied  frequency.  Thus,  the 
only  vector  that  changes  with  re¬ 
spect  to  E,  is  E.. 
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FIG.  I — ConTratlonal  dlacrimlnotor  is  modiiisd  for  norrow-bcmd  i-m  by  changing 
▼alues  of  L  and  C  to  rssonats  oboTs  Ti  primory 


In  the  modified  circuit,  the  values 
of  L  and  C  are  changed  such  that 
their  resonant  frequency  will  be 
slightly  above  that  of  the  primary 
of  r„  instead  of  much  below  as  in 
the  Foster-Seeley  design.  The  LC 
combination  is  tuned  above  center 
frequency  an  amount  that  will  cause 
a  difference  of  phase  between  Er 
and  Et  of  45  degrees. 

Center  Frequency 

To  get  zero  output  at  center  fre¬ 
quency,  the  secondary  of  T,  must  be 
tuned  below  center  frequency 
enough  to  allow  45  degrees  pha.se 
difference  between  E,  and  E..  This 
results  in  90-deg  phase  shift  be¬ 
tween  E.  and  Et.,  the  same  as  at 
center  frequency  in  the  unmodified 
circuit.  The  vectors  are  shown  in 
Fig.  3A,  3B  and  3C.  The  output 
voltages  are  .shown  in  Fig.  3D,  3E 
and  3F. 

Variable  Output 

As  the  applied  frequency  changes, 
the  phase  relations  of  Ei  to  E,  and 
E.  to  E,  change  equal  amounts  in 
opposite  directions.  Vectors  El 
and  E,  both  move  in  opposite 
directions  as  the  frequency  is 
varied,  while  in  the  original  circuit, 
only  E,  moves. 

For  a  given  frequency  shift,  out¬ 
put  from  the  modified  circuit  is 
about  twice  that  of  the  Foster- 
Seeley  discriminator.  The  output  is 
a  linear  function  of  frequency  for 
about  one  percent  of  center  fre¬ 
quency.  When  used  at  an  i-f  of  456 


Top  viow  of  narrow-bond  dUcrfanlnotor 


Undor-choMia  viow  of  modiiiod  circuit 
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for  Narrow-Band  F-M 


Modified  discriminator  provides  increased  output  for  narrow-hand  f-m  and  fretjuency- 
shift-keyed  teleprinter  signals.  Schematically  identical  with  Foster-Seeley  design,  circuit 
requires  changes  in  values  of  two  components  and  special  tuning  procedure 
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kc,  it  will  work  satisfactorily  for 
a  maximum  shift  of  4  kc.  This  is 
adequate  for  voice  communication 
and  more  than  enoujfh  for  fsk  tele¬ 
printer. 

Tuning  Procedure 

It  is  not  nece.s.sary  that  the  phase 
shift  of  LC  and  T,  both  equal  ex¬ 
actly  45  deg  at  center  frequency, 
if  the  sum  of  their  phase  shifts 
equals  90  deg.  This  simplifies  align¬ 
ment  and  adjustment  can  be  accom¬ 
plished  as  follows: 

Tune  C,  to  re.sonance  at  center 
frequency. 

Tune  Cl  to  resonance  about  one  or 
two  kilocycles  below  center  fre¬ 
quency. 

This  can  be  done  by  setting 
C  at  minimum  capacitance,  apply¬ 
ing  the  nece8.sary  signal  to  the  in¬ 
put  of  the  preceding  i-f  amplifier 
and  measuring  the  d-c  voltage  at 
the  output  of  the  discriminator 
while  tuning  Ct  for  maximum  out¬ 
put  voltage. 

Finally,  set  the  signal  generator 
to  center  frequency,  and  adjust  C 
for  zero  voltage  at  the  discrimi¬ 
nator  output. 

The  circuit  is  now  adjusted  for 
phone  work. 

If  a  strong  fsk  signal  is  avail¬ 
able,  it  should  be  tuned  in  and  with 
the  vertical  plates  of  a  scope  con¬ 
nected  to  the  discriminator  output, 
C  and  Ct  may  be  adjusted  simultan¬ 
eously  until  maximum  deflection  is 
obtained. 
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FIG.  2 — Vector  Toltaqot,  resultant  rectliled  Toltaqee  and  output  Tollaqet  for 
standard  discriminator 


FIG.  3 — Voltaqes  lor  modiiied  Foster-Seeley  drcult  show  Increased  output  foe 
slight  ireriuency  deviation 
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FIG.  1 — CoBTratlonal  traTallB^-wav*  tub*  with  low-noU«  gun 
opnratM  at  500  toUs  b«am  potential 


FIG.  2 — Short  tub*  use*  ioldod-back  antenna,  bypau  ileeve  ior 
input  and  collector  ior  output  coupling 
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PRACTICAL  UTILITY  of  the  travel-  made  of  narrow-band  types  with  success.  However,  an  extended 
ing-wave  tube*  as  an  amplifier  filter-helix  circuits,  and  of  pack-  series  of  analyses’  of  shot  noise  in 
above  3,000  me  was  questioned  by  aired  designs.  lonjr  electron  beams  indicated  that 

some  engineers  following  announce-  the  noise  originating  from  a  space- 

ment  in  June  1946  of  its  develop-  Low-Noise  Amplifier  charge-limited  cathode,  had  the  as- 

ment.  Recent  performance  data  of  In  general,  work  in  this  field  has  pect  of  a  standing  wave  in  space, 
operational  significance  show  that  been  conditioned  by  the  probable  with  alternate  minima  and  maxima 
the  traveling-wave  tube  is  not  only  requirements  of  communications  of  shot  noise  recurring  axially 

here  to  stay  but  is  at  present  a  service.  In  the  case  of  the  input-  along  the  beam.  Analysis  and  ex¬ 
factor  of  consequence  in  microwave  stage  amplifier,  consideration  must  periments  .showed  that  if  the  helix 

systems  design.  Since  the  use  of  be  given  to  the  fact  that  the  type  in  a  conventional  twt  amplifier  were 
traveling-wave  tubes  can  be  divided  416A  triode  is  available,  which  so  placed  that  the  beam  began  to 
naturally  into  considerations  of  gives  about  10-db  gain  at  micro-  interact  with  the  applied  signal 
low-level  and  high-level  amplifiers,  waves  with  noise  factors  in  the  re-  near  a  noi.se  minimum,  the  noise 
a  description  will  first  be  given  of  gion  of  14  db  at  4,000  me.  Crystal  factor  of  the  tube  would  be  im- 

research  work  leading  to  a  very  mixers  are  in  u.se  that  give  noise  proved.  Furthermore,  optimum 

low-noise,  low-voltage,  input-stage  factors  of  about  10  db.  To  compete  electrode  arrangements  and  volt- 

amplifier  at  3,000  me.  Compari-  fully,  the  twt  mu.st  not  only  give  ages  for  guns  were  found  that  pro- 
sons  are  made  with  other  types  of  greater  bandwidth  and  gain,  but  duce  a  low-noise  beam, 
microwave  amplifiers.  Next,  oper-  also  comparable  noise  factor,  since 

ating  data  are  given  for  low-volt-  this  receiver  characteristic  greatly  Tube  Constructions 

age,  medium-power  amplifiers  with  influences  tran.smitter  design. 

fairly  good  efficiencies,  intended  for  For  some  time,  attempts  to  reduce  Two  typical  low-noise  traveling- 
use  in  commercial  microwave  relay-  the  noise  factor  of  the  helix-type  w«ve  tube  constructions  are  shown 
ing  at  2,000  me.  Mention  will  be  twt  below  about  15  db  met  with  no  Fig.  1  and  2.  The  new  design  of 

Fig.  2  is  a  shortened  version  of  the 
tube  design  of  Fig.  1.  Its  cros.s- 
section  is  shown  in  Fig.  3.  The 
input  coupling  antenna  and  sleeve 
are  folded  back  and  the  collector  is 
u.sed  as  the  output  coupling  sleeve 
to  reduce  the  tube  length  to  a  mini¬ 
mum. 

Table  I  indicates  relative  per¬ 
formance  data  for  the  twt  and  com¬ 
peting  types  in  the  3,000-to-4,000- 
mc  range.  It  is  noteworthy  that 
the  operating  voltage  of  the  twt  has 
been  brought  down  to  a  low  level 
strongly  recommended  by  systems 
engineers  in  the  interest  of  econ¬ 
omy,  reliability  and  compactness  of 
equipment. 


TAPERED  ATTENUATOR 


I  coaxial 

I  OUTPU'' 


folded  -  back 

HELIX  ANTENNA 


OUTPUT  COUPLING 
:  ANTENNA 


D-C  CONNECTION 
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INPUT 

COUPLING 

SLEEVE 


LOV* -NOISE 
GUN 


OUTPUT  COUPLING 
SLEEVE 


A-A  CROSS  SECTION 
OF  fluted  707  GLASS 
TUBING  supporting 
TUNGSTEN  HELIX 


FIG.  3 — Crou  ■•ction  of  Iho  lubo  thown  in  Fig.  2  with  coaxial  input  and  output 
matching  trantformon 


New  Developments  in 


Traveling-Wave  Tubes 


Continuing  resear«‘li  on  low-noise  tubes  shows  promise  of  noise  factors  between  8  and  9 
db  at  3,000  me  for  wide-band  amplifiers.  Power  amplifiers  delivering  several  watts  r-f 
output  power  at  2.000  me  will  make  possible  improved  microwave  radio-relay  service 


By  W.  J.  DODDS,  R.  W.  PETER  and  S.  F.  KAISEL* 


KCA  J.aboratorien  lUriaiiiti 
I’ritiCftou,  Srtc  JrrMry 


Analytical  investigation  of  an 
electron  Run  such  as  that  shown  in 
Fijf.  4  with  three  accelerating  elec¬ 
trodes  B,  C  and  D  indicated  that 
the  first  and  second  electrodes  B 
and  C,  have  to  be  at  very  low  poten¬ 
tials,  and  the  distance  B-C  has  to 
be  such  that  the  noise  current  has 
a  minimum  at  C,  while  the  corres¬ 
ponding  noise  velocity  fluctuations 
are  a  maximum  at  C  as  illustrated. 
Rapid  acceleration  of  the  beam  up 
to  helix  potential  at  D  reduces  the 
velocity  fluctuations  con.siderably. 
Experimental  tests  on  nine  tubes 
of  the  type  shown  in  Fig.  1  with 
this  three-electrode  low-noise  gun 
yielded  consistently  low-noise 
factors. 

There  are  some  further  basic  re¬ 
quirements  that  have  to  be  met  in 
order  to  keep  the  noise  factor  at  a 
minimum:  (1)  The  emission  should 
be  space-charge  limited  over  the  en¬ 
tire  cathode  area.  (2)  No  beam 
current  (much  less  than  one  per¬ 
cent)  should  be  intercepted  in  the 
gun  or  in  the  beginning  of  the  helix. 
(3)  No  input  signal  power  should 
be  lost  in  the  tube  input  region  by 
reflection  or  attenuation.  (4)  No 
o.scillations  of  any  kind  should  exist 
in  the  tube. 

Heavy  Emission 

The  first  requirement  calls  for  a 
homogeneously  emitting  and  well- 
activated  cathode.  To  obtain  a 
smoothed  beam  from  an  oxide- 


•  Now  with  ElPCtriinlrs  Rpsearoh  I,ab- 
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Table  I — Microwave  Performance  Data 


Tiiltf  tyiM* 

Frequenry 
in  flic 

Noise 
factor 
in  dh 

(iain 
in  dh 

Band¬ 
width 
in  nic 

Plate 
voltage 
in  volts 

Traveling-Wave  Tiilat _ 

3,000 

8  to  0 

«20 

200 

.300 

'I’raveling-W  ave  'I'tilie. .  .  . 

3,000 

0  to  10 

«20 

.'dKl 

.3(8) 

Tritale  ( H6.\) . 

I,(HM) 

1 »  to  20 

10 

100 

2.30 

('rvsial  Mixer . 

1,000 

8  to  l.> 

-6  lo 

8 

Table  II — Traveling- Wave  Tube  vs  Triode 


TuIm'  ty|M- 

Fm|iicn<'y 
in  inc 

(iain 
in  <lh 

I'ower 
output 
ill  watt.H 

Kfli- 

c.iency  in 
|M*rcent 

Voltage 
in  volts 

Traveling-Wave  Tiilie. . . . 

2,  (MM) 

10 

I..3 

It 

3.30 

Traveling-W  ave  Tula*.  .  . 

2.  (MM) 

Ih 

5 

16 

6IM) 

Traveling-Wave  Tube. . . . 

2,  (MM) 

20 

10 

28 

1,  MM) 

Triode  (2C39-\) . 

2,()(M) 

3  to  .3 

10 

.3IM) 

FIG.  4 — DMlqn  principU*  •mployad  In  low-aoiM  elactron  gun  with  Ihr**  acenUr- 

atlnq  anodM 
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Table  III — Filter  Helix  Tubes 


Frequency 

Gnin 

Power  output 

Efficiency 

Noise  figure 

Voltage 

in  nu; 

in  dll 

in  wattH 

in  pi.rcent 

in  dll 

in  >olts 

1,97.'> 

10 

t.5 

22.5 

800 

3, .300 

17 

1/3 

15 

800 

6,000 

20 

9.50 

3,000 

20 

8 

510 

3,000 

35 

5 

510 

coated  cathode,  it  wa.s  found  neces¬ 
sary  to  have  about  ten  times  more 
emission  current  available  than 
needed. 

The  second  condition  is  extremely 
important  as  it  can  be  computed 
that  1  percent  current  intercepted 
at  the  first  helix  turn  will  result  in 
10  db  additional  partition  noise  in 
the  amplifier.  The  low-noise  tubes 
quoted  here  have  0.096-in.  inside- 
diameter  helices  enclosing  0.035-in. 
minimum  diameter  beams.  The 
maximum  beam  diameter  depends 
mainly  upon  the  magnetic  focusing 
field.  This  helix-to-beam-diameter 
ratio  was  found  to  be  a  good  com¬ 
promise  between  low  partition  noise 
and  a  large  gain  factor. 

To  meet  the  last  two  require¬ 
ments  a  new  wide-band  coax-to- 
helix  transformer  of  the  form 
shown  in  Fig.  3  was  developed.  It 
consists  of  a  short  resonator  in 
which  the  electric  field  is  concen¬ 
trated  in  a  gap.  The  helix  antenna 
is  placed  into  this  gap  and  excited 
by  the  field.  If  its  radiation  resist¬ 
ance  and  the  helix  impedance  are 
adjusted  to  be  equal,  a  wide-band 
match  is  obtained.  The  wide-band 
character  of  the  circuit  is  seen  from 
Fig.  5,  which  shows  the  cold  inser¬ 
tion  loss  and  the  gain  of  a  tube  of 
the  type  of  Fig.  2  and  3.  A  useful 
frequency  bandwidth  of  30  percent 
is  obtained. 

The  frequency  dependence  of  the 
noise  factor  of  two  low-noise  twt 
amplifiers  with  three-electrode  guns 
is  shown  in  Fig.  6.  Both  are  low- 
voltage  tubes  of  the  type  shown  in 
Fig.  1.  The  gun  voltages  were  ad¬ 
justed  for  best  noise  factor  at  3,000 
me.  A  noise  factor  of  less  than  10 
db  was  obtained  over  a  frequency 
band  between  2,800  and  3,300  me  in 
tube  I.  A  noise  factor  of  less  than 
9  db  was  measured  between  2,900 
and  3,100  me  in  tube  II.  With  the 
three-electrode  low-noise  gun  of 
Fig.  6  it  is  possible  to  construct 


an  S-band  microwave  amplifier  with 
a  noise  factor  of  less  than  10  db 
and  a  gain  in  the  order  of  20  db 
over  a  .1.10-percent  frequency  band. 

Noise  Measurement 

The  noise-factor  measurements 
w'ere  made  with  a  gas  discharge 
noise  source*,  which  is  the  essential 
part  of  a  continuously  monitoring 
noise-factor  meter  described  else¬ 
where.*  The  absolute  accuracy  of 
this  standard  is  within  ±0.5  db  as 
obtained  by  comparison  with  a  hot 
waveguide,  the  relative  probable 
error  of  the  noi.se  factor  measuring 
system  is  less  than  ±0.1  db. 

Power-Amplifier  Tubes 

Another  general  application  pos¬ 
sible  for  the  twt  is  as  a  microwave 
power  output  tube.  In  the  regions 


FIG.  S — N*t  gain  aad  cold-ln**rtion  lou 
cury*>  vary  owing  to  Imporioct  match 
botwoon  hollx  and  coaxial  input  and 
output  Unoa 


FIG.  6 — Noiao  figuroa  of  two  tuboa  aa 
function  oi  iroquoncy 


above  2,000  megacycles  the  gain- 
bandwidth  figure  for  triodes  begins 
deteriorating.  Ability  of  triodes  to 
deliver  sufficient  power  with  long 
life  and  reliability  is  likewise  com¬ 
promised.  The  klystron  suffers 
somewhat  in  that  it  is  difficult  to 
obtain  large  bandwidths  consistent 
with  adequate  gain  and  efficiency, 
a  major  difficulty  being  the  high 
voltages  required. 

It  was  felt  that  long  life  might 
well  be  achieved  in  the  twt  com¬ 
pared  to  the  triode  because  of  the 
fact  that  the  cathode  is  practically 
isolated  from  the  beam  collector 


FIG.  7 — Medium-power  tube  compared 
with  type  6L6 

and  le.ss  subject  to  contamination; 
the  collector  is  not  part  of  the  r-f 
circuit  and  can  be  cooled  more  con¬ 
veniently.  No  part  of  the  r-f  cir¬ 
cuit  need  intercept  direct  current 
that  would  aggravate  any  heating 
due  to  signal  currents.  A  typical 
specification  for  a  relay  system  at 
2,000  megacycles  requires  a  power 
amplifier  to  deliver  5  watts  or  more 
with  over  10-db  gain  at  a  maximum 
voltage  of  750  volts. 

Since  the  present  status  of  high- 
level  theory  is  quite  unsatisfactory, 
a  largely  experimental  approach 
was  made  to  determine  what  could 
be  done  to  satisfy  this  application. 
The  data  in  Table  II  indicate  some 
results  obtained  with  experimental 
traveling-wave  tubes  as  compared 
with  triodes,  in  a  relay  system 
under  development  for  use  in  the 
l,750-to-2,250  me  band. 

Figure  7  shows  a  traveling-wave 
power  amplifier  for  operation  in  the 
vicinity  of  2,000  me,  in  comparison 
with  a  standard  6L6.  The  twt 
length  in  this  case  is  only  slightly 
greater  than  seven  inches.  The  re¬ 
duction  in  size  from  that  of  the 
usual  tubes  designed  for  this  fre¬ 
quency  and  voltage  has  been  effected 
by  folding  the  input-coupling  an¬ 
tenna  back  over  the  helix.  Later 
designs  have  incorporated  this  fea- 
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ture  in  the  coupling  antennas  at 
both  ends  of  the  helix. 

Filter-Helix  Tubes 

In  many  applications  the  extreme 
bandwidth  characteristics  of  the 
helix  circuit  is  not  utilized.  This 
makes  possible  the  use  of  a  narrow- 
band  interaction  circuit.  Funda¬ 
mentally,  artihcial  attenuation  is 
required  in  helix-type  traveling- 
wave  tubes  because  of  the  difficulty 
in  securing  reflectionle.ss  helix 
terminations  over  the  very  wide 
amplification  band  of  this  type  of 
tube.  It  is  generally  assumed  that 
at  .some  point  in  the  helix  amplifica¬ 
tion  band,  complete  reflection  will 
occur  at  one  or  both  ends. 

To  prevent  this  reflection  from 
resulting  in  regenerative  oscilla¬ 
tions,  attenuation  is  introduced 
that  exceeds  the  net  gain  of  the 
tube.  This  condition  automatically 
prevents  oscillation  at  any  other 
frequency  for  which  the  terminal 
reflections  are  large.  If,  instead  of 
a  uniform  helix,  another  form  of 
interaction  circuit  is  u.sed  for  which 
the  phase  velocity  of  the  growing 
wave  can  be  made  to  coincide  with 
the  electron-beam  velocity  over  a 
narrow  frequency  range  only,  am¬ 
plification  can  l)e  limited  to  this 
narrow  range.  One  need  not,  then, 
be  concerned  about  large  terminal 
reflections  outside  this  range,  since 
those  waves  are  not  amplified. 

Because,  as  a  rule,  good  matching 
is  possible  within  limited  frequency 
ranges,  it  now  becomes  possible 
greatly  to  reduce  the  artificial  at¬ 
tenuation.  In  fact,  it  is  often  po.s- 
sible  to  depend  entirely  upon  the 
unavoidable  losses  in  the  trans¬ 
mission  structure  to  provide  the 
attenuation  needed  since  perfect 
match  over  a  finite  frequency  band 


FIG.  8 — Intcraol  ttnictar*  ^Itm  fUtor 
charactortotic 


can  never  be  achieved.  Because 
circuits  of  the  type  desired,  wherein 
the  phase  velocity  is  fairly  uniform 
over  a  narrow  frequency  band  and 
changes  rapidly  outside  this  band, 
behave  like  band-pass  filters,  tubes 
employing  such  structures  have 
been  designated  filter-type  tubes. 
Certain  of  their  characteristics  are 
listed  in  Table  III. 

Uniform  transmission  lines,  which 
are  wide  band  in  performance,  are 
distinguished  from  iterated  filter 
networks,  which  are  narrow  band. 
The  former  has  uniform  impedance 
and  the  latter  has  localized  repeti¬ 
tive  changes  in  its  impedance.  This 
suggests  that  by  introducing  the 
feature  of  nonuniformity  into  a 
helix  the  desired  goal  of  filter-type 
behavior  can  be  achieved  while  re¬ 
taining  the  advantages  of  the  helix. 
Such  a  circuit  has  been  designated 
a  filter  helix. 

Various  means  of  accomplishing 
this  result  suggest  themselves. 
Figure  8  shows  a  helix  loaded  once 
in  each  turn  with  a  capacitive  ele¬ 
ment.  In  this  structure  the  beam 
travels  through  the  openings  in  the 
capacitive  loading  di.sks.  Figure  9A 
shows  a  structure  in  which  the  ob¬ 
jective  is  attained  by  coupling  an 
external  filter  helix  to  a  plain  inner 
beam-interaction  helix.  By  making 
changes  in  the  outer  helix,  the 
range  of  operating  frequencies  can 
be  selected.  A  filter-helix  circuit 
can  be  made  by  introducing  the 
repetitive  impedance  discontinuities 
as  sudden  changes  in  pitch  shown 
in  Fig.  9B.  A  low-level  amplifier 
for  3,000  me,  made  according  to 
this  principle,  and  utilizing  the  in¬ 
creased  impedance  characteristic  of 
this  structure,  gave  a  noise  factor 
slightly  below  8  db  at  20  db  gain, 
and  a  noise  factor  slightly  below 
8.5  at  35  db  gain. 

An  added  advantage  of  filter- 
helix  structures  is  that  they  can  be 
considerably  more  rugged  than  the 
conventional  helix  designed  for  the 
same  frequency.  This  is  exemplified 
by  the  helix  of  Fig.  8,  which  was 
designed  for  a  medium-power  am¬ 
plifier  at  1,900  me.  When  incor¬ 
porated  into  a  tube,  4.5  watts 
output  was  obtained  with  22.5-per¬ 
cent  efficiency. 

Figure  10  is  a  schematic  phase 
velocity  versus  frequency  character¬ 
istic  for  a  filter  helix.  The  operat- 


FilTES  MCLIX 


BEAM  (A) 

interaction 

HELIX 
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FIG.  8 — Ext«raal  iUl«r  helix  (A)  can  be 
changed  lo  eelect  operating  frequency 
oi  tube  containing  Inner  helix  or  Imped¬ 
ance  dleconllnulliee  con  be  introduced 
by  changes  In  helix  pitch  (B) 


FIG.  10 — Phase  velocity  versus  ire- 
quency  ior  a  illter  helix 


ing  data  given  above  are  for  region 
I  (the  first  pa.ssband)  although 
successful  tests  have  been  made  in 
region  II  (the  second  passband). 

Focusing  Magnet 

A  neces.sary  adjunct  in  the  use 
of  present  traveling-wave  tube.s  is 
a  magnet  to  generate  a  focusing 
field  for  constraining  the  relatively 
long  electron  beams  from  striking 
the  helix.  An  electromagnet  is  not 
attractive  as  a  systems  component 
because  of  its  excessive  size,  weight 
and  power  consumption.  Electron- 
optical  data  on  the  tube  shown  in 
Fig.  7,  placed  in  a  magnetron-type 
electromagnet  with  hollow  pole 
pieces,  indicate  that  permanent  fo¬ 
cusing  magnets  can  be  designed  by 
standard  procedures  to  permit 
packaging  the  twt  in  a  manner 
analogous  to  the  standard  practice 
for  radar  magnetrons. 

A  portion  of  the  work  on  the 
low-noise  amplifier  was  done  under 
the  sponsorship  of  the  Signal  Corps 
under  Contract  No.  DA36-039-sc- 
5548. 
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Passive  Repeater 


Signal  path  irom  lh«  poMlv*  r*p«at«r  (right,  compared  with  loop)  lio*  over  Morwin  Dam  to  the  station  just  visible  (upper  left) 


Because  intervening  hills  pre¬ 
vent  direct  line  of  sight,  a  pas¬ 
sive  repeater  was  built  to  reflect 
microwave  beams  around  a  bend  in 
the  Lewis  River  in  western  Wash¬ 
ington.  By  this  means,  the  Pacific 
Power  and  Light  Company  can  con¬ 
trol  its  new  100,000-kilowatt  instal¬ 
lation  at  Yale  Dam  from  the  con¬ 
trol  room  at  existing  Merwin  Dam, 
some  twelve  miles  down  river. 

The  most  economical  and  reliable 
communication  medium  in  this 
rugged  country  was  found  to  be  a 
microwave  system  in  the  6,700- 
megacycle  band,  including  full  du¬ 
plicate  standby  radio-frequency 
equipment  and  automatic  switch¬ 
over  circuits.  The  equipment  uti¬ 
lizes  a  frequency-division  multi¬ 
plexing  system  with  separate 
frequency-modulated  subcarriers 
for  each  voice  channel.  The  micro- 
wave  carrier  frequency  is  modu¬ 
lated  by  all  the  subcarriers.  Usage 
of  the  channels  is  shown  in  Fig.  1. 

System  Requirements 

A  glance  at  the  contour  map  of 
Fig.  2  shows  why  it  was  necessary 
to  use  a  passive  repeater,  defined  as 
a  large  reflector  (or  a  periscope 
combination  of  two  large  reflectors) 
which  passively  receives  and  re¬ 


transmits  a  signal  similarly  to  an 
electronic  repeater,  but  without 
adding  power.  The  usual  electronic 
repeater  cannot  be  used  since  a 
power  line  to  this  isolated  spot 
would  prove  about  as  expensive  and 
vulnerable  to  outages  from  natural 
causes  as  a  multiple-pair  cable  be¬ 
tween  the  two  stations.  Then,  too, 
access  to  the  location  can  be  had 
only  by  laborious  hill  climbing  on 
foot  or,  in  good  weather,  by  jeep 
over  an  unused  logging  trail. 

The  repeater  attenuation  may  be 
evaluated  by  use  of  a  well-known 
propagation  equation  that  relates 
the  received  power  P,  to  the  trans¬ 
mitted  power  P„  the  effective  areas 
of  the  receiving  and  transmitting 
antennas  A,  and  A„  the  distance  s, 
and  the  wavelength  X 

Pr  =  P,  ArA,y 

Since  a  passive  repeater  is  a  re¬ 
radiator  of  energy  rather  than 
being  analogous  to  an  optical 
mirror,  it  can  be  considered  first  as 
a  receiving  antenna  and  then  as  a 
transmitting  antenna  reradiating 
the  received  power  and  this  equa¬ 
tion  is  applicable  to  each  of  the  two 
legs  of  the  total  path.  Hence,  power 
received  by  the  repeater  P,  is 

Pr'  -  P,  Ar’A./li*  X‘ 


And  the  power  received  from  the 
repeater  P,  is 

Pr  =  P,'  ArAi’/si‘  X* 

Since  the  repeater  receives  and 
transmits  with  the  same  surface 
and  its  efficiency  approximates  one- 
hundred  percent 

Ar'  =  A,'  =  A 

and 

P,'  =  Pr' 

Hence 

Pr  =  P,  x« 

Extension  of  this  equation  to  a  path 
containing  N  passive  repeaters 
makes  it  of  the  form 

P, 

However,  in  this  case  only  one  pas¬ 
sive  repeater  was  to  be  used.  Hence, 
the  total  attenuation  in  decibels, 
being  a  ratio  of  the  transmitted 
power  P,  to  the  received  power  P„ 
becomes 

o  =  -  10  log  X«I 

With  no  passive  repeater,  the  at¬ 
tenuation  over  a  path  of  this  same 
length  is 

or.  “  —  10  log  [ArAt/{si  +  «l)*  X’J 

And,  by  subtraction,  the  attenua¬ 
tion  due  to  the  passive  repeater  is 

OR  -  -  10  log  [A»(a,  -I-  *1*  X*I 
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Bends  Microwave  Beam 


Perforated  aluniinuiii  screen  of  480-sq-ft  area  picks  up  6,700-iiic  beam  and  reradiates  it 
with  only  7-db  loss.  Repeater  located  on  hillside  effectively  bends  telemeter  and  tele¬ 
phone  sisals  1.800  feet  below  optical  horizon 
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It  can  be  seen  that  the  passive- 
repeater  attenuation  can  be  reduced 
by  increasing  the  reflector  area  or 
the  frequency  (decreasing  the 
wavelength)  while  maintaining  the 
other  factors  constant.  Since 
the  location  of  the  reflector  in  the 
center  of  the  path  will  give  the 
greatest  attenuation,  it  should  be 
located  as  close  as  possible  to  one 
of  the  terminals. 

The  fading  margin  is  deflned  as 
the  difference  between  the  path  at¬ 
tenuation  at  which  minimum  com¬ 
munication  can  be  maintained  (105 
db  in  this  case)  and  the  actual  path 
attenuation.  For  conservative  de¬ 
sign,  the  fading  margin  chosen  was 
33  db,  making  the  design  objective 
a  path  attenuation  of  72  db. 

Antenna  Sixes 

Effective  area  of  the  40-inch  di¬ 
ameter  receiving  and  transmitting 
antennas  (with  an  efficiency  of 
0.624)  is  5.45  square  feet  and  the 
average  wavelength  used  is  0.148 
feet  (corresponding  to  6,645  mega¬ 
cycles).  In  this  system,  the  dis¬ 
tances  were  1.236  miles  and  11.052 
miles.  Hence,  the  required  effective 
area  of  the  passive  repeater  was 
calculated  to  be  384  square  feet. 

The  effective  area  of  the  passive 
repeater  is,  of  course,  its  projected 
area  times  its  efficiency.  Since  the 
energy  passing  through  the  perfor¬ 
ations  of  a  microwave  reflector  has 
been  measured  as  0.1  percent  of 
the  incident  energy  and  it  is  esti¬ 
mated  that  0.1  percent  of  the  inci¬ 
dent  energy  is  converted  to  heat, 
the  efficiency  of  a  flat  reflector  can 
be  taken  as  99.8  percent.  In  this 
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installation,  the  included  angle  be¬ 
tween  the  incident  and  reflected 
beams  was  found  to  be  76,81  de¬ 
grees.  From  this,  it  was  calculated 
that  the  actual  area  required  for  the 
passive  repeater  was  488  square 
feet.  The  standard  reflecting  sur¬ 
face  used  in  such  installations  is 
one-sixteenth  inch  aluminum  sheet, 
four  feet  by  six  feet,  perforated 
with  0.200-inch  holes  spaced  one- 
quarter  inch  apart  to  reduce  the 
wind  resistance.  Twenty  of  these 
sheets  can  be  arranged  on  a  twenty 
by  twenty-four  foot  surface  to  pro¬ 
vide  480  square  feet,  very  close  to 
the  calculated  area. 

Since  the  passive  repeater  is  rela¬ 
tively  small  and  distant,  it  receives 
only  a  small  fraction  of  the  power 
transmitted  to  it.  Still,  it  adds  a 
very  high  gain  to  this  power  in  the 
retransmission,  as  is  shown  by  the 
equation  for  the  gain  G 

a  - 

With  this  gain  of  217,000,  the  beam 
leaving  the  repeater  will  b^  very 
narrow,  in  accordance  with  the 
approximate  formula 

B  -  60  \/L 

where  B  is  the  beam  angle  between 
the  half-power  points  in  degrees 
and  L  is  the  effective  length  of  the 
reflector  in  the  plane  under  consid¬ 
eration.  From  this  it  is  apparent 
that  the  beam  width  is  a  function 
only  of  the  wavelength  and  the  re¬ 
peater  dimensions  (assuming  a  par¬ 
allel  incident  beam  or  appropriate 
shaping  of  the  reflector  surface  for 
a  considerably  diverging  beam.) 
Since  the  paths  to  both  terminals 
slant  downward  at  different  angles, 
the  effective  length  in  the  vertical 
plane  is  19.9  feet,  resulting  in  a 
beam  height  of  0.46  degrees.  That 
in  the  horizontal  plane  is  18.9  feet, 
yielding  a  beam  width  of  0.47 
degrees. 

Propagation  Assumptions 

While  microwaves  are  generally 
thought  of  as  traveling  in  a 
straight  line  and  can  be  so  regarded 
for  most  practical  purposes,  under 
varying  atmospheric  conditions  the 
beam  is  actually  curved  around  the 
earth  with  radii  of  curvature  vary¬ 
ing  from  approximately  twice  the 
earth’s  radius  to  inflnite  (true  line- 
of-sight  propagation).  The  radius 
is  normally  assumed  equal  to  four 


times  that  of  the  earth  in  a  so- 
called  standard  atmosphere.  Calcu¬ 
lations  on  this  basis  show  that  the 
receiving  antenna  will  remain  well 
within  the  one-db  points  of  the  re¬ 
flected  beam,  even  for  extreme  beam 
curvatures. 

To  satisfy  the  laws  of  reflection, 
the  passive  repeater  must  be  so 
positioned  that  the  angle  its  face 
makes  with  the  beam  from  one  sta¬ 
tion  is  equal  to  the  angle  it  makes 
with  the  beam  to  the  other  station. 
Since  both  terminals  are  at  lower 
altitudes  than  the  passive  repeater, 
it  was  nece.s8ary  to  tilt  the  reflect¬ 
ing  surface  forward.  The  amount 
of  this  tilt  and  the  geographic  bear¬ 
ing  of  the  face  were  calculated 
readily  by  establishing  a  system  of 
rectangular  co-ordinates,  using  the 
center  of  the  pa.ssive  repeater  as  the 
origin  and  visualizing  a  horizontal 
plane,  a  vertical  north-south  plane, 
and  a  vertical  east-west  plane  mut¬ 
ually  intersecting  at  the  origin. 
The  various  distances  involved  were 
taken  as  shown  in  Table  I. 

The  angle  between  the  face  of 
the  passive  repeater  and  the  hori¬ 
zontal  is  given  by 

cos’//  “  (du  -|-  c/)’/2  dt  (au-  +  hv  +  cu  +  dt) 
and  the  bearing  of  the  face  is 
given  by 

tan  B  =«  (dv  -f-  bt)/(dw  at) 

The  site  chosen  is  only  as  far  up 
the  hill  as  was  necessary  to  provide 
sufficient  clearance  and  is  athwart 
the  unu.sed  logging  trail  at  a  place 
where  it  is  nearly  level.  Hence,  no 
tree  removal  or  even  brush  clear¬ 
ance  was  required,  it  being  neces- 

Tcible  I — Co-ordinates  for 
Measurinq  Tilt 


Passive  Repeater  (Origin)  to 

First  Second 
Distance'  Antenna  Antenna 
North-south. ..  a  tc 

East-west .  b  r 

Vertical’ .  e  u 

Airline .  d  I 

(1)  PanlM  distancM  measured  in  the  same 
direction  from  the  orifin  may  be  taken 
as  positive,  while  one  of  any  pair 
measured  in  opposite  directions  must 
be  letatire. 

(2)  Must  he  oorrected  for  curvature  of  the 
earth  by  use  of  the  formula  k  — 
0 . 667  m>,  when  h  is  the  oorrecticn  in 
feet  and  m  is  the  distance  between  the 
points  in  miles.  Add  A  when  the 
passive  repeater  is  hicher  than  the 
antenna  and  substract  when  the  an¬ 
tenna  is  hicher. 


sary  only  to  set  the  concrete  foun¬ 
dation  piers  in  the  proper  position. 
The  ground  in  front  of  the  passive 
repeater  drops  so  quickly  that  there 
is  no  danger  of  growing  brush  ob¬ 
scuring  the  reflector.  This  location 
at  the  edge  of  a  relatively  level 
area  of  a  number  of  acres  is  ex¬ 
pected  to  make  it  unlikely  that  snow 
will  drift  again.st  the  reflector  face, 
since  its  lower  edge  was  placed 
five  feet  above  ground. 

Effect  of  Hydrometeors 

So-called  silver  thaws  are  not  un¬ 
common  in  the  area  and  may  coat 
the  reflector  with  ice.  Being  a  good 
reflector  in  itself,  ice  will  affect  the 
signal  only  to  the  extent  it  roughens 
the  surface  and  then  in  accordance 
with  the  formula  given  later  for 
calculating  the  effect  of  surface 
roughness. 

Slush,  or  wet  snow,  does  inter¬ 
fere  considerably  with  reflection, 
but  it  is  considered  unlikely  that  it 
can  adhere  to  the  forward-tilted 
surface. 

It  is  to  be  noted  that  total  obscur¬ 
ation  of  half  the  surface  will  result 
in  nothing  more  than  a  6  db  drop 
in  received  signal  strength.  The 
.system  design  fading  margin  of  3S 
db,  then,  assures  that  the  threshold 
of  limiter  action  will  be  reached 
only  after  the  reflecting  surface  is 
reduced  to  21  percent  of  its  total 
area  or  eleven  square  feet. 

Reflection  will  approximately 
double  any  horizontal  angular  move¬ 
ment  of  the  passive  repeater  and 
will  multiply  vertical  movement  by 
1.6.  This  effect  combines  with  the 
narrow  beam  angle  previously  cal¬ 
culated  to  require  that  the  struc¬ 
ture  be  rigid  enough  to  resist  verti¬ 
cal  distortion  beyond  0.14  degree.s 
and  horizontal  distortion  beyond 
0.12  degrees,  even  when  coated  with 
ice  and  buffeted  by  sixty-mile-per- 
hour  winds,  since  it  is  desired  to 
maintain  the  loss  below  3  db  under 
these  conditions. 

The  design  used  to  satisfy  all  of 
the  above  conditions  is  an  alumi¬ 
num  structure,  similar  to  a  large 
billboard,  supported  by  three  A- 
frames,  the  back  legs  of  which  are 
built  of  three  six-inch  channels 
welded  so  their  backs  partially  en¬ 
close  a  two-by-six  inch  box  section, 
which  is  completed  by  welding  in  a 
two  by  one-quarter  inch  strip.  The 
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FIG.  2— Map  oi  Lawit  Rlrer.  Waihlngton,  raqlon  shows  how  topoqraphr  aiiocts  microworo  control  and  conununtcotlons  bolwson  now 
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front  legs  consist  of  two  six-inch 
channels  welded  on  opposite  sides 
of  a  similar  box  and  the  cross 
braces  are  two-by-six  boxes  made 
from  a  six-inch  channel  with  a  one- 
quarter  inch  plate  welded  in  the 
open  side.  These  fit  neatly  into  the 
front  and  back  legs.  The  A-frames 
are  tied  together  by  six  five-inch 
channels  that  constitute  the  back¬ 
ing  for  the  reflecting  panels.  The 
whole  structure  is  designed  for 
bolted  assembly  in  the  field  and  the 
perforated  sheet  aluminum  reflect¬ 
ing  surface  is  shop-attached  with 
drive  screws  to  shop-welded  six-by- 
twenty-foot  panels.  These  are  made 
of  three-inch  channels  with  two  by 
one  and  one-half  inch  angles  to 
stiffen  the  one-sixteenth  inch  sheet. 

Flatness  Factor 

Since  a  surface  as  large  as  this 
cannot  be  made  truly  flat,  it  was 
necessary  to  calculate  the  effect  of 
its  lack  of  flatness.  The  energy  re¬ 
flected  from  a  surface  displaced  for¬ 
ward  or  backward  from  its  neigh¬ 
bors  will  be  out  of  phase  with  the 
remaining  energy  by  an  angle  P  in 
degrees 

P  =  (:{6())2A/Xsin  P 

where  h  is  the  displacement  in  feet 
and  R  is  the  angle  between  the  sur¬ 
face  and  the  incident  beam.  This 
shows  that  a  spot  displaced  0.177 
inch  will  reflect  energy  ninety  de¬ 
grees  out  of  phase  with  the  main 
reflection,  thus  neither  adding  to 
nor  subtracting  from  the  main 
beam.  This  was  taken  as  the  limit¬ 
ing  case  and  the  flatness  tolerance 


was  specified  as  one-eighth  inch. 

Aluminum  w'as  chosen  for  the 
structural  material  so  any  tendency 
to  buckle  due  to  thermal  stresses 
would  be  avoided  by  the  uniform 
rate  of  thermal  expansion  or  con¬ 
traction  of  the  entire  structure.  In 
addition,  by  specifying  all  alumi¬ 
num  hardware,  the  possibility  of 
electrolytic  corrosion  was  elim¬ 
inated,  periodic  protective  coatings 
were  made  unneces.sary,  and  indi¬ 
vidual  structural  elements  were 
light  enough  to  make  for  ease  in 
transportation  and  erection. 

To  be  prepared  for  contingencies 
and  to  permit  reasonable  tolerances 
in  fabrication  and  erection  as  well 
as  allowing  adjustment  to  prove 
the  accuracy  of  the  calculations,  the 
base  of  each  leg  was  equipped  with 
slotted  holes  through  which  the 
studs  anchored  in  the  foundation 
passed.  These  provided  for  bear¬ 
ing  changes  of  up  to  one  and  one- 
half  degree  in  either  direction  from 
the  midpoint.  Alterations  in  tilt 
were  made  with  jack  screws  in  each 
foot  and  shims  were  provided  to 
allow  permanently  securing  the 
structure  at  a  tilt  of  one  degree 
more  or  less  than  planned. 

Optimum  alignment  was  accom¬ 
plished  by  first  adjusting  each  of 
the  terminal  antennas  to  give  peak 
limiter  readings  on  a  transportable 
microwave  set  temporarily  acti¬ 
vated  at  the  repeater  site. 

With  the  passive  repeater  in  the 
position  calculated  by  the  formulas 
presented,  a  strong  terminal-to- 
terminal  signal  was  present,  and  it 


was  necessary  only  to  scan  the 
structure  through  a  small  portion 
of  the  built-in  adjustments  to  in¬ 
sure  optimum  positioning.  The 
final  position  varied  fram  the  calcu¬ 
lated  by  0.02  degree  in  bearing  and 
0.05  degree  in  tilt. 

Test  Results 

Actual  attenuation  in  each  direc¬ 
tion  over  the  installed  path  was 
measured  by  substituting  a  cali¬ 
brated  i-f  amplifier  successively  for 
each  of  those  in  the  main  and  stand¬ 
by  microwave  receivers  at  each 
terminal.  The  average  measured 
value  of  72.0  db  agreed  very  closely 
with  the  calculated  attenuation  for 
the  actual  system  of  72.1  db  and 
proved  definitely  that  the  increase 
in  attenuation  due  to  the  pa.ssive 
repeater  is  very  small,  only  7.0  db 
in  this  case.  The  actual  fading 
margin  available  is  33  db,  equal  to 
the  design  objective. 

The  formulas  cited  demonstrate 
that  the  high  microwave  fre¬ 
quencies  (in  the  6,700-megacycle 
band)  used  on  this  system  have 
special  value  when  a  passive  re¬ 
peater  is  required.  Ix)wer  fre¬ 
quencies  would  have  resulted  in  a 
higher  path  attenuation  or  a  con¬ 
siderably  larger  passive  repeater. 
Putting  this  installation  in  service 
has  also  proved  that  it  is  practical 
to  assume  an  efficiency,  very  close  to 
unity  for  a  passive  repeater  in 
future  systems  if  careful  attention 
is  paid  to  achieving  flatness  in 
structure  design,  fabrication,  and 
erection. 
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Multiplier  Phototube 


Rfxording  slowly  variant  sig¬ 
nals  or  even  steady-state 
values  concurrently  with  rapid  fluc¬ 
tuations  is  often  necessary  in 
research  projects  to  obtain  an  accu¬ 
rate  representation  of  the  instanta¬ 
neous  behavior  of  a  certain  factor. 

In  biophysical  research  such  in¬ 
formation  is  contained  frequently 
in  the  intensity  modulation  of  small 
light  sources.  A  multiplier  photo¬ 
tube  is  generally  u.sed  to  convert 
these  light  fluctuations  to  a  varying 
current.  Conventionally  these  cur¬ 
rent  variations  have  been  amplified 
by  d-c  amplifiers.  The  low  sensi¬ 
tivity  and  zero-drift  problems  of 
d-c  amplifiers  in  this  application 
have  been  circumvented  by  inter¬ 
rupting  the  light  beam  with  a  me¬ 
chanical  chopper  and  using  a-c 
amplifiers  but  it  is  difficult  to  attain 
a  wide  bandwidth  with  a  mechani¬ 
cal  chopper. 

Signal  Converter 

The  multiplier  phototube  may  be 
used  in  a  heterodyne-type  circuit 
to  avoid  use  of  mechanical  choppers 
and  to  obtain  bandwidths  extending 
from  d-c  to  kilocycles.  The  princi¬ 
ple  of  operation  is  illustrated  in  the 
circuit  of  Fig.  1. 

In  addition  to  the  d-c  dynode 


voltages  applied  to  the  multiplier 
phototube,  two  a-c  voltages  differ¬ 
ing  in  frequency  are  injected  into 
the  photocathode  and  first  dynode 
respectively.  These  voltages  cause 
the  collection  efficiency  and  ampli¬ 
fication  of  the  tube  to  vary  as  the 
time  function  of  their  instanta¬ 
neous  sum.  Anode  current  is  thus 
a  function  of  light  incident  on  the 
photocathode  and  the  gain  varia¬ 
tion  of  the  electron  multiplier. 

The  signal  contains  the  original 
frequencies  as  well  as  the  sum  and 
difference  frequencies?.  The  differ¬ 
ence  freijuency  is  utilized  as  the 
carrier  and  is  amplitude  modulated 
in  accordance  with  the  light  in¬ 
tensity. 

Bandwidth  Considerations 

The  filter  at  the  anode  of  the 
phototube  consists  of  a  simple  par¬ 
allel-resonant  capacitor  and  high-Q 
toroid  inductor  in  conjunction 
with  an  R-C  leg  to  furnish  greater 
high-frequency  attenuation.  Selec¬ 
tion  of  circuit  Q  is  governed  by 
bandwidth  considerations  for  the 
signal  amplification  channel. 

The  difference-frequency  carrier 
is  amplified  in  a  fixed-frequency 
amplifier.  It  is  desirable  to  make 
the  response  characteristic  of  the 
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amplifier  as  flat  as  possible  within 
a  bandwidth  compatible  with  over¬ 
all  frequency  response  and  amplifier 
noise  requirements.  It  is  also  de¬ 
sirable  to  e.stablish  the  low-fre¬ 
quency  cutoff  point  at  a  value 
greater  than  120  cps  to  allow  free¬ 
dom  from  line  frequency  pickup. 
The  upper  frequency  cutoff  point  is 
less  than  the  lower  of  the  two 
oscillator  frequencies,  a.ssuring 
good  refection  ratios  for  those 
voltages. 

A  diode  detector  with  R-C  load 
re-establishes  the  signal  with  the 
carrier-frequency  ripple  superim¬ 
posed  upon  it.  In  general,  the  dif¬ 
ference  frequency  is  much  higher 
than  the  upper  cutoff  frequency  of 
the  desired  signal  transmission 
band  and  a  simple  R-C  diode  load 
thus  furnishes  very  little  distor¬ 
tion.  In  the  event  that  the  differ¬ 
ence  frequency  is  low  compared  to 
the  bandwidth,  a  ripple  rejection 
filter  on  the  output  is  desirable. 

The  choice  of  the  oscillator  fre¬ 
quencies  is  also  dependent  upon  the 
desired  signal-channel  bandwidth  in 
that  it  determines  how  high  the  Q 
of  the  input  filter  can  be  and  still 
give  satisfactory  rejection  to  the 
oscillator  frequencies.  It  is  also 
feasible  in  multistage  and  feedback 
amplifiers  to  shape  the  frequency- 
response  characteristic  sufficiently 
to  provide  satisfactory  rejection 
ratios. 

The  light  detector  is  contained 
in  a  light-tight  pickup  unit  con¬ 
nected  by  cable  to  the  power  supply 
and  amplifier  chassis.  The  amplifier 
is  located  as  far  as  possible  from 
the  o.scillators  to  minimize  stray 
voltage  amplification  which  in  effect 
raises  the  lower  limit  of  sensitivity 
of  the  signal  converter. 

This  circuit  operates  with  the 
phototube  high-voltage  positive  off 
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Signal  Converter 


Intensity  modulation  of  small  light  sources  is  converted  to  ^alternating  voltage  by  use  of  a 
multiplier  phototube  giving  bandwidth  from  zero  cycles  into  the  kilocycle  region.  Band¬ 
width  is  greater  than  that  obtainable  with  mechanical  choppers 


Rround  to  allow  the  oscillator 
injection  capacitors  and  wiring 
to  be  conveniently  electrostatically 
shielded  from  the  anode  circuit. 
The  parallel-resonant  circuit  is 
located  in  the  pickup  so  that  the 
inductor  will  not  pick  up  any  stray 
magnetic  fields  of  power  transform¬ 
ers  in  the  main  chassis. 

The  oscillators  are  the  familiar 
Wien  bridge  R-C  feedback  type  and 
may  be  constructed  side-by-side 
without  shielding  with  no  inter¬ 
action  although  the  oscillator  volt¬ 
ages  to  the  pickup  must  be  fed 
through  shielded  conductors  within 
the  cable.  It  is  desirable  to  regulate 
the  B  voltage  applied  to  the  oscilla¬ 
tors  to  provide  positive  assurance 
that  the  oscillator  voltage  amplitude 
can  be  held  constant  by  the  range  of 
compen.sation  of  the  pilot-light  vari¬ 
able-resistance  element.  The  oscil¬ 
lator  relative  frequencies  were 
chosen  to  match  the  highest  Q  of 
the  inductor  and,  in  this  in.stance, 
provide  a  large  enough  bandwidth. 

Performance  Characteristics 

The  mechanism  of  the  carrier 
modulation  for  low  light  levels  is 
shown  graphically  in  Fig.  2  by  the 
envelope  patterns  taken  from  the 
phototube  anode.  The  envelope  rep¬ 
etition  rate  is  5,000  cps.  The  first 
pattern,  created  with  no  incident 
light,  is  representative  of  the  inter¬ 
ference  of  two  o.scillator  voltages 
due  to  shunt  capacitance  formed  by 
the  proximity  of  pins  in  the  cable 
connectors,  tube  bases  and  other 
circuit  configurations.  Effe^'tof  this 
stray  pickup  is  to  cau.se  a  slight 
nonlinearity  in  the  variation  of  the 
d-c  component  of  the  complex  envel¬ 
ope  as  shown  by  the  other  patterns. 

The  peak-to-peak  amplitude  of 
the  waveforms  maintains  a  linear 


relationship  with  the  light  input  but 
the  output  of  the  peak-reading  half¬ 
wave  detector  shows  a  deviation 
from  the  linear  characteristic.  The 
deviation  is  really  a  change  in  slope 
and  it  is  equally  valid  to  utilize  the 
linear  portions  on  either  side  of  the 
knee  of  the  curve  which  occurs  at 
1.1  microlumens.  The  higher  light- 
level  portion  may  be  utilized  by  em¬ 
ploying  a  base  light,  or  small  con¬ 
stant  light  source,  within  the  light 
field  to  furnish  a  residual  output 
just  beyond  the  knee. 

Enrelope  Patterns 

The  waveforms  of  Fig.  2  were 
taken  from  the  signal  converter 
used  as  the  pickup  device  for  an 
electrokymograph  design  used  with 
a  constant-potential  x-ray  machine. 
The  bandwidth  requirement  of  this 
electrokymograph,  d-c  to  2,000  cps 
is  easily  obtained.  The  freijuency 
response  was  determined  by  me¬ 
chanically  interrupting  the  light 
from  a  d-c  light  source  with  a  var¬ 
iable-speed  motor-driven  disk  with 
200  radial  slits  along  its  periphery. 
The  peak-to-peak  amplitude  of  the 
signal  at  the  anode  of  the  tube 
shows  no  frequency  dependence  in 
this  range.  The  use  of  a  bridged-T 
five-kilocycle  filter  to  eliminate  the 
ripple  results  in  the  amplitude  de¬ 
crease  with  increasing  frequency. 


FIG.  2 — EnT*lop«  patlama  at  th*  anod* 
of  tbo  mullipUor  phototubo 


Rejection  of  the  oscillator  fre¬ 
quencies  of  15  to  20  kc  is  at  least 
3,500  to  1  at  the  output  of  the 
phototube  anode  filter  and  15,000  to 
1  at  the  grid  of  the  first  amplifier. 
With  an  operating  voltage  of  700 
volts  on  a  931-A  phototube,  the 
overall  signal-to-noise  ratio  is  40 
with  an  anode  current  of  10  micro¬ 
amperes.  The  noise  component  due 
to  the  random  phase  shift  of  the 
oscillators  is  the  equivalent  of  a  sig- 
nal-to-noi.se  ratio  of  65  under  the 
same  conditions.  This  phase-shift 
noise  is  approximately  15  times 
larger  than  the  dark-current  noise 
of  the  phototube  itself. 

Stability  of  the  system  is  essen¬ 
tially  that  of  the  multiplier  photo¬ 
tube  high-voltage  supply  which 
should  have  regulation  better  than 
0.001  percent  for  each  percent 
change  in  line  voltage  and  compar¬ 
able  long-time  stability.  After  a  15- 
minute  warm-up  time  for  the  oscil¬ 
lators  and  the  carrier  amplifier,  the 
.sensitivity  drift  is  0.03  percent  per 
hour. 

This  system  is  applicable  not  only 
to  measurements  involving  light 
measurements  directly  but  also  to 
problems  where  the  conversion  of 
the  signal  information  to  light  may 
be  accomplished  efficiently  with  fi¬ 
delity.  Not  only  does  the  multiplier 
phototube  add  its  inherent  high- 
gain  advantages  but  the  signal  in¬ 
formation  may  be  amplified  and 
handled  in  a  high-level  mode  in  the 
carrier  amplifier  with  complete 
freedom  from  60-cycle  pickup  and 
lire  ha.sh. 

The  greatest  single  advantage  of 
this  converter  is  that  it  offers  an 
all-electronic  method  of  obtaining 
high-fidelity  amplification  of  sig¬ 
nals  requiring  a  wide  bandwidth  in¬ 
cluding  d-c. 
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Gunshot  Generator 


Method  oi  uelng  funehot  gonorotor  duriaf  loUTtalon  dromo.  Cnglnoor  at  right  holdi  tinglo-ahol  pushbutton  in  hand  and  prosMs  it 
when  toloTiaion  dotoctiy#  Martin  Kano  pulU  trigger  oi  unioaded  gun 


By  J.  L  HATHAWAY  and  R.  E.  LAFFERTY 

Kii.flrtHPi'HHff  Development 
•Vattoiial  Broailcaating  Co.,  Inc., 

Xetc  York.  N.  Y. 


IN  A  LARGE  Radio  City  studio, 
television  detective  Martin 
Kttne  faces  this  week’s  criminal. 
Millions  of  viewers  expectantly 
wait  for  the  story  to  reach  its 
climax.  Suddenly  Kane  whips  out 
his  pistol  and  pulls  the  trigger  .  .  . 
ptzz.  The  exposion  has  all  the  roar 
of  a  wet  cap. 

This  is  certainly  not  the  climax 
the  director  of  the  show  expected, 
nor  does  it  conform  with  the 
thoughts  of  the  audience.  For 
most  viewers,  twenty-flve  minutes 
of  drama  is  forgotten  for  a  few 
seconds  of  humor.  It  is  not  funny, 
however,  to  television  broadcast¬ 
ers.  Breaking  the  continuity  of  a 
dramatic  story  with  unscheduled 
comedy  is  disastrous. 


Why  did  the  shot  fail?  An  in- 
ve.stigation  by  the  Engineering 
Development  Group  of  the  Na¬ 
tional  Broadcasting  Company  has 
disclosed  a  multitude  of  possible 
reasons.  In  some  instances  the 
fault  was  not  at  all  technical  but 
simply  a  case  of  fright.  Some 
actors,  and  a  few  actresses,  have 
complained  that  as  they  were 
about  to  pull  the  trigger,  they  were 
seized  with  the  thought  that  the 
pistol  was  loaded  with  actual  bul¬ 
lets  and  were  therefore  afraid  to 
fire  the  gun. 

Technical  Fizzes 

Other  reasons  for  gunshot 
failures  are  mostly  technical.  The 
mechanical  condition  of  the  gun 


and  particularly  the  firing  pin,  the 
cap,  the  type  of  powder  and  the 
loading  in  the  cartridge  all  con¬ 
tribute  to  the  quality  of  the  report. 
The  condition  of  a  gun  can  be 
checked  prior  to  its  use,  but  un¬ 
fortunately,  the  only  satisfactory 
test  for  a  blank  cartridge  results 
in  its  destruction.  Efforts,  there¬ 
fore,  were  directed  toward  a  more 
reliable  powder,  and  for  reasons 
that  will  be  discussed  later,  a 
longer  burning  powder.  This  ap¬ 
proach  resulted  in  the  selection 
of  large-caliber  cartridges  for  de¬ 
sirable  burning  characteristics 
and  reliability.  Reports  from 
pistols  using  these  special  blanks 
were  so  loud,  however,  that  many 
actors  refused  to  use  them.  Even 
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for  Television  Studios 

(/uns  loaded  with  lilaiik  cartridges  sound  unreal,  occasionally  misfire  and  often  scare 
|M*rforiners  in  acoustically  dead  television  drama  studios.  To  offset  this,  a  new  electronic 
unit  automatically  reinforces  weak  shots  or  generates  the  entire  sound  effect  for  re¬ 
volver.  machine-gun  and  cannon  fire,  as  well  as  ricochet  effects 


these  cartridges  occasionally  mis¬ 
fired  and  moreover,  there  seemed 
to  be  little  correlation  between  the 
loudness  of  the  report  within  the 
studio  and  that  of  the  reproduced 
sound. 

It  is  axiomatic  in  both  the  broad¬ 
casting  and  motion-picture  fields 
that  loud  studio  shots  do  not  neces¬ 
sarily  produce  loud  sounds  for  the 
ultimate  listener.  In  any  medium 
where  the  amplitude  must  be  con¬ 
trolled  to  prevent  an  overload  of 
the  .sy.stem,  high-intensity  sound 
of  extremely  short  duration  is 
heard,  when  reproduced,  as  low- 
intensity  sound  of  short  duration. 
In  such  systems  of  limited  volume 
range,  the  apparent  loudness  can 
be  increa.sed  only  by  increasing 
the  duration  of  the  sound.  Thus, 
long-burning  powders  of  medium 
intensity  reproduce  louder  than 
high-intensity,  short-burning  pow¬ 
ders  after  both  reports  are  trans¬ 
mitted  through  a  broadcasting 
system. 

Need  for  Reverberation 

Still  another  problem,  peculiar 
to  the  medium  of  television,  is  the 
.special  acoustical  treatment  re¬ 
quired  in  the  studios.  In  other  stu¬ 
dios,  such  as  those  for  radio  broad¬ 
casting,  tape  or  disc  recording,  or 
motion-picture  sound,  extraneous 
noise  can  be  minimized  during  the 
actual  production  and  excessive  re¬ 
verberation  of  speech  avoided  by 
reducing  the  microphone  working 
distance. 

In  television,  quite  large  mi¬ 
crophone  distances  are  frequently 
unavoidable.  Furthermore,  the  de¬ 
sired  sound  mu.st  compete  with 
considerable  background  noise. 


The  combined  motion  of  actors 
and  actresses  to  and  from  stage 
sets,  stagehands  with  scenery  and 
props,  dolly  pushers  moving  cam¬ 
eras  and  microphone  booms,  light¬ 
ing  men,  floor  managers  and  many 
others  makes  for  a  relatively  high 
ambient  noise  level. 

The  television  broadcaster  must 
combat  background  noise  with  di¬ 
rectional  microphones  and  acousti¬ 
cal  absorbing  materials  located  on 
the  studio  walls  and  ceiling.  By  ra¬ 
dio  broadcasting  standards,  the  re¬ 
sult  is  a  dead  studio.  Reverberation 
would  allow  gunshots  to  persist 
and  increase  their  apparent  loud- 
ne.ss.  The  lack  of  it,  coupled  with 
amplitude  restriction  of  the  audio 
system,  is  deleterious  to  realistic 
gunshot  reproduction. 

As  a  possible  remedy  for  the 
anemic  shot  reproductions,  a  small 
reverberation  chamber  was  con¬ 
structed.  The  large  chambers 
which  are  normally  used  for  spe¬ 
cial  effects  with  speech  and  music 
were  tried  for  this  purpose  with 
considerable  success,  but  the  de- 


FIG.  1 — Block  diaqram  showinq  portion 
oi  qanarator  usad  to  iumish  rararbara- 
tion  to  qunahot  by  Inaartlnq  a  dacaylnq 
rondom-nolsa  aiqnal  oitar  tha  actual 
•hot  aiqnal 


mand  for  these  on  other  effects 
was  so  great  that  programs  in¬ 
volving  gunplay  were  unable  to 
depend  on  their  availability. 

Although  considerable  attention 
was  given  to  the  elimination  of 
pronounced  resonant  effects  in  the 
small  chamber,  several  objectional 
peaks  in  the  medium-frequency  re¬ 
gion  were  evident  while  at  other 
frequencies  the  reverberation  time 
was  insufficient.  These  defects 
forced  a  new  approach  which  re¬ 
sulted  in  the  design  and  construc¬ 
tion  of  an  electronic  shot  rein¬ 
forcer  and  shot  effects  generator. 

Gunshot  Reinforcer 

A  study  of  various  pi.stol  shots 
showed  the  sound  of  a  shot  to  be 
largely  a  function  of  the  bore  and 
length  of  the  gun  barrel,  the  na¬ 
ture  of  the  powder  and  its  burn¬ 
ing  rate  and  the  loading  of  the 
cartridge.  The  wave  envelopes  of 
most  shots,  however,  have  steep 
fronts  and  trailing  edges  that  de¬ 
cay  slowly.  The  acoustical  energy 
within  the  envelope  is  generally 
heterogeneous,  and  in  this  respect 
resembles  noise.  Further  investi¬ 
gation  proved  that  noise,  properly 
controlled,  could  be  made  to  simu¬ 
late  a  pistol  shot  effectively. 

The  first  use  of  this  principle 
was  in  a  reinforcer  unit  in  com¬ 
bination  with  an  actual  gunshot. 
Because  it  is  the  reverberation  of 
the  shot  that  is  insufficient  in  tele¬ 
vision  studios,  the  arangement  of 
Fig.  1  was  designed  to  insert  a 
decaying  random-noise  signal  au¬ 
tomatically  after  the  actual  pistol 
shot.  This  equipment  has  been 
successfully  used  for  some  time, 
and  several  additional  units  have 
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FIG.  2 — CompUt*  circuit  diaqrom  of  qunshol  qonorator,  with  all  valuot  of  componont*  indicated 


been  installed  in  various  locations. 

The  gun  shot  reinforcer  is  in¬ 
serted  in  the  outgoing  line  of  a 
studio  prior  to  the  start  of  the  pro¬ 
gram  and  carries  the  entire  audio 
output  of  the  studio.  It  is  level- 
actuated  and  hence  completely  au¬ 
tomatic  in  its  operation.  When 
a  gun  is  fired  in  the  studio,  the 
trigger  tube  actuates  a  relay, 
which  removes  the  excessive  bias 
from  a  pair  of  push-pull  amplifier 
tubes  normally  held  at  cutoff.  The 
output  of  a  noise  generator,  after 
filtering,  is  continuously  applied 
to  the  grids  of  these  same  ampli¬ 
fier  tubes. 

After  the  keyer  tubes  are  pulsed 
into  operation  they  are  slowly  re¬ 
turned  to  the  cutoff  state.  The  re¬ 
produced  effect  of  the  sudden  noise 
pulse  with  a  slow  decay  is  essen¬ 
tially  that  of  a  gunshot.  If  the 
push-pull  keyer  tubes  are  pur¬ 
posely  unbalanced  to  a  slight  de¬ 
gree,  the  d-c  thump  component 
when  the  bias  is  suddenly  removed 
produces  an  impact  with  the  shot 
to  further  enhance  its  realism. 

The  trigger  tube  and  circuit  de¬ 
sign  are  such  that,  assuming  a 
fixed  gain  adjustment,  extremely 


loud  sounds  with  steep  wave  fronts 
cause  the  reinforcer  to  fire,  where¬ 
as  shouts  and  screams  only  a  foot 
from  the  microphone  do  not. 

Gunshot  Generator 

The  steps  from  an  automatically 
triggered  shot  reinforcer  to  a  vers¬ 
atile  manually  operated  shot  gene¬ 
rator  were  fairly  obvious.  The 
level-acutated  trigger  circuit  was 
first  replaced  by  a  pushbutton. 
Unbalanced  keyer  tubes  gave  the 
synthetic  shot  an  initial  impact 
followed  by  the  decaying  noise  to 
simulate  the  effect  of  reverbera¬ 
tion.  The  length  of  the  shot  is 
controlled  by  varying  the  recovery 
time  of  the  keyer  tubes.  These  are 
normally  held  at  cutoff  by  a  large 
negative  voltage,  fed  to  the  grids 
through  an  R-C  filter  consisting 
of  a  4.0-uif  capacitor  and  a  resistor. 
The  value  of  this  resistor  serves 
as  an  excellent  adjustment  of  re¬ 
covery  time.  Actually  the  rate  of 
noise  decay  is  a  function  of  the 
cutoff  characteristic  of  the  keyer 
tubes  and  several  other  factors. 
Constants  are  so  cho.sen  as  to  pro¬ 
duce  essentially  a  logarithmic  de¬ 
cay  of  sound  output. 


The  characteristics  of  shots  may 
be  altered  by  another  factor,  namely 
the  frequency  response  of  the  noi.se 
amplifiers  preceding  and  follow¬ 
ing  the  keying.  If  the  high-fre¬ 
quency  components  of  the  noi.se 
are  attenuated  and  the  length  of 
the  shot  increased,  large-caliber 
arms  can  be  simulated.  Carried  to 
an  extreme,  the  effect  of  distant 
cannon  fire  can  be  realistically 
produced. 

Machine-Gun  Sintulation 

Once  single  shots  are  generated, 
an  additional  possibility  becomes 
apparent.  When  the  trigger  but¬ 
ton  is  pushed  a  number  of  times 
in  quick  succession,  an  excellent 
machine-gun  effect  results.  The 
requirement  of  manual  dexterity 
can  be  eliminated  from  the  oper¬ 
ation  by  using  a  low-frequency 
oscillator  to  trigger  the  shots  re¬ 
peatedly.  The  rate  of  fire  is  ad¬ 
justable  by  varying  the  frequency 
of  this  oscillator.  When  a  variable- 
bandwidth  filter  in  the  noise  am¬ 
plifier  is  simultaneously  adjusted, 
a  number  of  machine  gun  effects 
are  readily  obtained,  ranging  from 
a  light-weight  0.45-caliber  machine 
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FIG.  3 — Circuil  ut*d  to  obtain  oithof  FIG.  4 — Dolay  multlTlbralor  circuit  in  FIG.  5 — Ricochol  dolay  roloy  circuit 

■inglo-shot  oiloct  or  machino-9un  sounds  simplifiod  form,  with  puls*  woToionn  and  associatsd  doubl*-triod*  oscillator 


Front-ponsI  controls  of  gonorator  pormit  quick  s*ltlng  to  gi**  Toristy  of  shot  •fleets 


gun  (tommy  gun)  to  a  large  40-mm 
anti-aircraft  gun  (pom-pom  gun). 
Thus,  a  master  switch  is  provided 
to  select  the  shot  length  and  also 
establish  the  bandpass  character¬ 
istic  of  the  noise  amplifier.  Fewer 
high-frequency  noise  components 
are  amplified  when  the  length  of 
the’  shot  is  increased.  This  con¬ 
forms  with  the  character  of  natu¬ 
ral  reverberation  where  the  high 
frequencies  are  quickly  attenuated 
by  air,  making  the  reverberation 
principally  a  medium  and  low-fre¬ 
quency  phenomenon. 

Because  the  controls  for  the  rate 
of  machine-gun  fire  and  shot 
length  are  independent,  a  variety 
of  effects  is  po.ssible.  Experience 
has  shown,  however,  that  some 
combinations  are  anomalous.  The 
rapid  chatter  of  a  Thompson  sub¬ 
machine  gun,  for  example,  is  out 
of  place  with  the  roar  of  a  40-mm 
anti-aircraft  gun. 

Ricochet  Effect 

A  further  embellishment  which 
increases  the  flexibility  of  the  shot 
effects  generator  is  a  ricochet  ef¬ 
fect.  This  is  accomplished  with  a 
free-running  resistance-capaci¬ 
tance  oscillator  which  generates 
a  harsh  whine.  The  sequence  of 
events  is  as  follows:  A  shot  with 
long  decay  time  is  generated  in  a 
normal  manner,  while  at  the  same 
time  a  pulse  initiates  a  single¬ 
cycle  delay  multivibrator.  At  the 
completion  of  the  cycle  the  ricochet 
oscillator  is  activated  through  a 
mechanical  relay  and  its  output 
mixed  with  the  decaying  noise  of 
the  shot.  The  overall  effect  is  a 
loud  report  with  reverberation, 
then,  after  a  short  delay,  a  whine 
of  decreasing  frequency  and  am¬ 


plitude.  A  control  is  provided  to 
adjust  the  delay  before  the  start 
of  the  ricochet  from  about  0.1  to 
0.75  second. 

An  interesting  point  developed 
concerning  the  whine  of  a  rico¬ 
cheted  bullet.  This  whine  is  gen¬ 
erally  produced  by  a  bullet  that 
wobbles  irregularly’  or  spins  end- 
over-end  in  its  flight  after  striking, 
but  not  entering,  a  solid  object. 
The  frequency  variation  of  the 
yvhine  depends  on  Doppler  effect 
as  well  as  the  changing  rate  of 
spin.  Marksmen  agree  that  the 
pitch  may  increase  at  first,  then 
decrease,  or  it  may  steadily  de¬ 
crease.  The  average  person,  how¬ 
ever,  has  only  heard  ricochets 
through  the  medium  of  motion  pic¬ 
tures.  A  survey  of  .several  films 
indicates  that  only  one  type  of 
ricochet  whine  has  been  used  ex¬ 
tensively — the  gradually  decreasing 
pitch. 

It  was  apparent,  after  a  brief 
listening  test,  that  the  movies  have 
educated  us  to  accept  this  ricochet. 


Rather  than  oppose  public  opinion, 
the  shot-effects  generator  was  de¬ 
signed  to  conform  with  the  ac¬ 
cepted  version.  To  provide  some 
variety,  ricochets  of  three  differ¬ 
ent  pitches  may  be  selected. 

Complete  Circuit 

A  few  refinements  were  incor¬ 
porated  in  the  final  design,  shown 
in  Fig.  2.  For  example,  functions 
are  preset  with  the  master  switch 
and  only  one  pushbutton  is  re¬ 
quired  to  fire  the  shots.  Thus  a 
remote  pushbutton  can  be  used  to 
trigger  from  a  distant  point  in 
the  studio  if  desired.  Operating 
errors  are  minimized  in  equipment 
which  can  be  preset,  as  opposed  to 
equipment  in  which  several 
switches  must  be  thrown  at  a 
critical  time.  An  overall  volume 
control  is  provided  as  well  as  sep¬ 
arate  faders  for  feeding  the  line 
and  speaker. 

To  permit  headset  monitoring 
and  last-minute  selection  and  ad¬ 
justment,  a  phone  jack  is  provided 
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which  disconnects  both  output 
feeds.  Thus,  the  control  settinfiTH 
as  well  as  overall  performance 
may  be  checked  durinf?  a  show. 
Output  level  may  be  adjusted  by 
means  of  the  neon-tube  indicator 
if  necessary.  Maximum  output 
from  each  channel  is  -|-8vu  at 
250  ohms  impedance. 

While  many  of  the  circuits  func¬ 
tion  in  a  straight-forward  manner, 
several  warrant  some  attention. 
For  example,  the  desirable  feature 
of  a  single  pushbutton  was 
achieved  with  the  relatively  simple 
circuit  of  Fig.  3.  With  this,  when 
single  shots  are  needed,  a  master 
switch  connects  a  resistance-ca¬ 
pacitance  coupling  network  be¬ 
tween  the  pushbutton  and  the 
trigger  circuit. 

When  the  button  is  pressed,  a 
single  voltage  pulse  of  positive 
polarity  is  fed  through  normally 
closed  contacts  on  the  trigger  re¬ 
lay  to  the  grid  of  the  relay  tube. 
This  positive  pulse  causes  a  surge 
of  current  to  flow  through  the 
tube  and  relay,  energizing  the  lat¬ 
ter.  This  action  results,  by  way  of 
the  make  contacts,  in  the  applica¬ 
tion  of  a  large  negative  voltage  on 
the  grid  which  returns  the  tube 
and  relay  to  the  normal  state. 

Unless  the  grid  receives  another 
pulse  of  positive  voltage,  the  tube 
remains  in  this  condition.  Hold¬ 
ing  the  button  down  after  firing  a 
single  shot  does  not  produce  addi¬ 
tional  shots  by  virtue  of  the  re¬ 
sistance-capacitance  coupling  net¬ 
work. 

If  the  action  in  the  studio  calls 
for  a  machine-gun  effect,  the  mas¬ 
ter  switch  on  the  shot-effect  gener¬ 
ator  is  positioned  to  connect  the 
positive  voltage  through  the  push¬ 
button  and  a  resistive  network  to 
the  grid  of  the  relay  tube.  Conse¬ 
quently,  this  tube,  in  conjunction 
with  the  relay,  oscillates  as  long  as 
the  pushbutton  is  depressed  since 
there  is  no  capacitor  in  series  with 
the  positive  source  of  voltage  as  in 
the  case  of  the  single-shot  circuit. 
The  frequency  of  oscillation  is  de¬ 
termined  by  a  combination  of  re¬ 
sistance  and  capacitance  in  the 
grid  circuit  of  the  relay  tube. 

Delay  Circuits 

Consider  now  the  ricochet  effect, 
where  for  realism,  a  short  delay 


must  exist  between  the  shot  and 
the  start  of  the  whine.  The  cir¬ 
cuitry  consists  of  a  single-shot 
multivibrator  which  accomplishes 
the  delay,  plus  a  relay  tube  and  re¬ 
lay  that  turns  on  the  ricochet  os¬ 
cillator  to  produce  the  actual 
whine. 

The  delay  portion  of  the  shot- 
effects  generator  is  shown  in  sim¬ 
plified  schematic  form  in  Fig.  4. 
The  d-c  positive  pulse  that  initi¬ 
ates  the  shot  is  also  coupled  to  the 
first  grid  of  the  delay  multivibra¬ 
tor.  The  plate  of  this  tube  then 
feeds  a  negative  pulse  to  the  sec¬ 
ond  grid,  cutting  it  off.  The  delay 
time  is  equal  to  the  time  this  tube 
remains  at  cutoff  and  is  a  func¬ 
tion  of  the  time  constant,  RC. 
When  C  discharges  sufflcently  to 
bring  the  second  grid  into  the  con¬ 
duction  region,  the  cycle  is  com¬ 
pleted  and  this  tube  is  snapped 
into  heavy  conduction.  By  virtue 
of  the  interconnection  of  the  cath¬ 
odes,  the  first  tube  is  then  returned 
to  its  normal  condition  of  cutoff, 
completing  the  cycle  with  a  large 
negative  swing  at  the  second  plate. 
This  pulse  is  partially  differen¬ 
tiated  by  the  coupling  network  and 
fed  to  the  grid  of  the  relay  tube, 
causing  it  to  release  the  relay 
momentarily. 

Fig.  5  shows  the  ricochet  delay 
relay  and  the  oscillator  which  it 
activates.  A  high  negative  bias  on 
the  first  grid  of  this  resistance- 
capacitance  oscillator  maintains  it 
normally  inactive.  When  the  relay 
momentarily  opens,  however,  the 


10-;Af  capacitor  is  positively 
charged,  causing  oscillations  to 
start.  Frequency  is  a  function  of 
the  magnitude  of  voltage  applied 
to  the  grid.  As  the  capacitor  dis¬ 
charges,  the  pitch  decreases.  The 
output  of  this  oscillator  is  mixed 
with  the  synthetic  reverberation 
of  the  shot  and  the  amplitudes  of 
both  signals  decay  logarithmically 
through  the  keyer  tubes. 

Because  the  ricochet  o.scillator 
continues  to  function  until  the 
voltage  on  the  10-pif  capacitor  drops 
below  ground  potential,  a  means  is 
provided  to  discharge  this  capacitor 
quickly,  permitting  other  ricochet 
shots  to  follow  in  rapid  sequence. 
Otherwise,  during  the  delay  period 
between  the  second  shot  and  its 
ricochet,  low-pitched  oscillations 
remaining  from  the  previous  shot 
would  be  heard.  A  pair  of  open 
contacts  on  the  triggering  relay  is 
therefore  connected  across  this  ca¬ 
pacitor.  Each  time  a  shot  is  fired, 
these  contacts  close  to  discharge 
the  capacitor  quickly. 

Principles  learned  during  the 
development  of  these  instruments, 
coupled  with  a  little  imagination, 
point  the  way  to  the  creation  of 
many  electronic  sound  effects.  The 
only  limitations  would  appear  to 
be  those  imposed  by  size  and  cost. 
Present  knowledge  makes  feasible 
such  effects  as  distant  thunder, 
large  or  .small  bells,  wind  and 
waves,  sirens,  screaming  shells, 
creaking  doors  or  wheels,  audience 
applause  and  many  other  similar 
effects. 
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Gated  Decade  Counter 
Requires  No  Feedback 


Combining  convenience  of  decade  system  with  reliability  of  binary,  gated  decade  counter 
uses  electronically-switched  gale  instead  of  critical  clamping  and  feedback  networks. 
Bias  range  is  same  as  for  binary  system.  Resolution  is  limited  only  by  rescdiition  of  binaries 


VARIOUS  COMPUTER  and  counter 
systems  make  use  of  the 
Pk-cles-Jordan  binary  circuit  as  a 
pulse  divider.  Since  a  scale  of  two 
is  not  compatible  with  the  decimal 
system,  feedback  is  often  u.sed  to 
convert  the  normal  binary  sequence 
to  a  decade.  Typical  decade  systems 
using  feedback  are:  the  Potter 
decade'  and  the  sixteen-minus-six 
decade.*  In  both  systems,  use  of 
feedback  makes  the  decade  bias 
range  less  than  the  bias  range 
of  a  binary  system  using  no  feed¬ 
back.  The  gated  decade  overcomes 
this  disadvantage  by  using  a 
switched  gate. 

General  Description 

Bias  range  for  this  decade  is  the 
same  as  the  bias  range  of  a  binary 
.system.  This  type  of  decade  has  no 
critical  clamping  or  feedback  net¬ 
works.  It  depends  solely  upon  the 
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binary  operation  of  the  circuit  to 
accomplish  the  permutation  of 
binary  to  decade  counting.  Resolu¬ 
tion  of  the  sy.stem  is  limited  only  by 
the  re.solution  of  the  binaries.  The 
gated  decade  lends  itself  inherently 
to  four-light  interpolation;  it  has 
been  u.sed  successfully  in  a  nuclear 
.scaler  and  is  adaptable  to  any  type 
of  counting. 

The  gated  decade  contains  five 
stages.  The  decade  divides  by  send¬ 
ing  eight  pulses  into  one  storage 
.system  and  two  pul.ses  into  another, 
then  re.setting.  Eccles-Jordan  bi¬ 
naries  are  used  as  storage  devices. 
An  electric-switch-type  gate  cir¬ 
cuit  is  used  to  control  the  direction 
of  pulse  flow  through  the  decade. 


Figure  1  is  a  block  diagram  of 
the  gated  decade.  The  first  eight 
pulses  go  into  the  first  binary,  the 
gated  amplifier  and  the  second  and 
third  binaries.  The  eighth  pulse 
activates  the  gate  so  that  the  ninth 
and  tenth  pulses  go  into  the  second 
system  consisting  of  the  gated 
amplifier  and  the  gate-control  bi¬ 
nary.  The  tenth  pulse  resets  the 
decade.  The  output  from  the  gated 
decade  is  taken  from  the  gate-con¬ 
trol  binary.  • 

Gate  Operation 

The  gate  controlling  the  direction 
of  pulse  flow  through  the  decade 
u.ses  two  tubes  as  shown  in  Fig.  2. 
One  tube  is  used  as  an  amplifier 
and  the  other  us  an  Eccles-Jordan 
binary.  The  action  of  the  gate  may 
be  best  understood  by  reviewing 
briefly  the  operation  of  the  binary 
circuit.  It  is  a  characteristic  of 


TAXPAYERS'  DIVIDEND 

Vast  sums  spent  for  atomic  weapons 
development  forge  a  vital  link  in  our 
national  defense.  An  additional  payoff 
for  the  engineer  comes  in  the  form  of 
equipment  and  techniques  developed 
in  atomic  research  that  are  useful  in 
many  diverse  fields. 

Introduced  in  a  nuclear  Koler  used 
at  Los  Alamos,  this  improved  counting 
circuit  is  adaptable  to  ony  type  of 
counting  operation 
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FIG.  1-  Decade  counter  uses  electronically-switched  gate.  Eighth  input  pulse  trips 
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NucUar  sealer  using  gated  decade  has  set  record  for  reliable  operation 


this  circuit  that  the  grid  of  the  con¬ 
ducting  plate  is  at  cathode  potential 
or  zero  bias.  Conversely,  the  grid 
of  the  nonconducting  plate  is  be¬ 
yond  cutoff.  When  the  binary  is 
flipped,  the  grids  reverse  their 
potentials.  A  binary  can  be  flipped 
with  negative  input  pulses. 

Figure  2  shows  the  grids  of  the 
gated  amplifier  fed  in  parallel.  It 
should  be  noted  also  that  they  are 
returned  through  isolating  resist¬ 
ors  to  grids  of  the  gate-control 
binary.  Thus  the  conducting  plate 
of  the  amplifier  corresponds  to  the 
conducting  plate  of  the  gate-control 
binary.  The  other  plate  of  the 
amplifier  is  likewise  cut  off  cor¬ 
responding  to  the  state  of  the  bi¬ 
nary.  A  pulse  entering  the  gated 
amplifier  may  be  passed  in  the  di¬ 
rection  dictated  by  the  state  of  the 


gate-control  binary. 

The  cathode  bias  for  the  gate 
tubes  may  be  taken  from  a  cathode 
resistor  as  shown  in  Fig.  2.  The 
dotted  lines  in  Fig.  2  indicate  an 
alternative  bias  scheme,  which  uses 
a  negative  supply  for  biasing  the 
grids  of  the  gate.  Figure  3  illus- 


FIG.  2 — Galod  amplUiar  with  paralUlod 
grids  U  iwitchad  by  gala-control  binary 


trates  the  negative  supply  method. 

A  schematic  drawing  of  the  gated 
decade  is  shown  in  Fig.  3.  All  the 
binaries  are  capacitor-coupled 
through  common  plate  impedances. 
C4  and  Ri  form  a  differentiating 
network  between  the  first  binary 
and  the  gated  amplifier  and  the  sub¬ 
sequent  binaries. 

Circuit  Description 

There  is  a  crystal  diode  in  series 
with  the  coupling  capacitor  from 
the  third  binary  to  the  gate-control 
binary.  The  action  of  this  diode 
is  to  prevent  the  output  from  plate 
A  of  the  gated  amplifier  from  feed¬ 
ing  into  the  third  binary.  The  out¬ 
put  of  the  gated  decade  is  taken 
from  a  plate  of  the  gate-control 
binary. 

The  operation  of  the  gated  decade 
may  be  better  understood  by  fol¬ 
lowing  pulses  through  the  circuit. 
The  plate  waveforms  shown  in  Fig. 
4  refer  to  the  labeled  stages  in  the 
schematic  drawing. 

The  input  pulses  are  converted 
into  square  waves  by  the  first  bi¬ 
nary.  These  square  waves  are  dif¬ 
ferentiated  by  C4  and  R4  and  fed 
into  both  grids  of  the  gated  ampli¬ 
fier.  Plate  B  of  the  amplifier  in¬ 
verts  the  positive  input  pulses  and 
feeds  them  into  the  second  binary 
and  subsequently  into  the  third. 
The  eighth  pulse  causes  the  third 
binary  to  send  out  a  negative  pulse 
which  flips  the  gate-control  binary. 
The  ninth  pulse  is  negative  when 


FIG.  3 — Counting  oporallon  may  bo  Iracod  from  circuit  ocbomatic.  Eigbtb  pulto  ilipo  third  binary,  wbicb.  in  turn,  flips  galo-control 
binary.  Gatod  ampliiior  iooda  lonib  pulso  to  golo-control  binary  rosotting  docado  and  producing  output  pulto 
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entering  the  gated  amplifier,  so  it  is 
rejected.  The  tenth  pulse  which  is 
positive  is  inverted  by  the  amplifier 
and  fed  into  the  gate-control 
binary  which  then  flips  back  and 
resets  the  decade.  The  output  to 
drive  another  decade  is  taken  from 
plate  B  of  the  gate-control  binary. 

It  should  be  observed  from  the 
waveforms  that  the  gate-control 
binary  and  the  gated  amplifier  have 
the  time  from  the  end  of  pulse  eight 
to  the  start  of  pulse  ten  in  which  to 
be  reset.  This  is  also  true  for  the 
time  between  pulse  ten  and  pulse 
two.  The  resolution  time  of  the 
decade  can  therefore  be  as  fast  as 
the  resolution  time  for  the  first 
binary  if  care  is  used  to  design  the 
gate-control  binary  with  a  resolu¬ 
tion  no  more  than  twice  the  resolu¬ 
tion  time  for  the  first  binary. 

Nuclear  Scaler 

The  gated  decade  circuit  has  been 
used  successfully  in  the  scaler 
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shown  in  the  photograph  to  count 
particles  in  radioactive  decay.  The 
familiar  four-light  interpolation 
scheme  was  used.  Figure  5  shows 
the  schematic  of  the  scaler. 

The  scaler  contains  a  regulated 
power  supply,  a  discriminator,  three 
decades  and  a  mechanical  register. 
The  scaling  factor  is  1,000.  The 
resolution  of  the  instrument  is  two 
microseconds.  The  di.scrimination 
range  is  from  10  volts  input  to  100 
volts.  The  maximum  counting 
speed,  which  is  set  by  the  register, 
is  700,000  counts  per  minute.  The 
power  supply  is  regulated  and 
delivers  125  ma  plate  current  for 
the  whole  instrument.  The  instru¬ 
ment  has  been  extremely  reliable, 
giving  satisfactory  performance 
for  as  long  a  period  as  three  months 
of  24-hour  daily  operation. 
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Vacuum-Tube  T-Pad 


IN  A  T-pad,  Huch  aa  ia  illuatrated 
in  Fitf.  lA,  it  is  possible  to  make 
Ri  equal  to  the  input  impedance  and 
R,  equal  to  the  output  impedance, 
if  the  loss  of  the  pad  is  greater  than 
20  db.  This  approximation  is  per¬ 
missible  since  the  calculated  values 
of  these  resistors  so  nearly  ap¬ 
proach  (but  never  quite  equal) 
their  respective  impedances. 

It  is  then  possible  to  calculate  the 
maximum  value  of  R  for  a  loss  of 
20  db  and,  by  varying  this  resist¬ 
ance  from  zero  ohms  to  the  cal¬ 
culated  maximum,  to  produce  an 
attenuation  of  any  amount  from  in¬ 
finity  to  20  db  with  one  variable 
element. 

In  the  electronic  attenuator  cir¬ 
cuit  to  be  described,  R  is  replaced 
by  the  plate-to-cathode  resistance 
of  a  vacuum  tube,  and  attenuation 
is  controlled  by  changing  its 
positive  d-c  grid  voltage.  The 
characteristics  of  most  low-power 
triodes  are  such  that  with  proper 
plate  voltage,  an  approximately 
logarithmic  change  in  plate  current, 
and  therefore  plate  resistance,  is 
produced  by  a  linear  change  in 
positive  grid  voltage. 

Figure  IB  illustrates  the  basic 
circuit  with  the  addition  of  a  recti¬ 
fier  to  provide  a  grid  voltage  cor¬ 
responding  in  amplitude  to  the  a-c 
signal.  Because  of  the  logarithmic 
change  in  plate  resistance  caused 
by  a  linear  change  in  grid  voltage, 
the  output  of  Fig.  IB  will  be  con¬ 
stant,  though  the  input  changes 
appreciably. 

Limitations 

At  first  look  it  would  appear  that 
the  range  of  input  changes  for 
which  constant  output  would  be 
maintained  w’ould  be  unlimited. 
There  are  limits,  however. 

On  one  hand,  because  R  and 
R,  are  in  parallel  as  regards  the 
a-c  signal,  the  ratio  of  R,  to  R 
(at  minimum  attenuation  of  20 
db)  must  be  at  least  10  to  1.  On 
the  other  hand,  the  plate  current 
fails  to  increase  in  log  fashion 
when  the  plate  voltage  approaches 
the  value  of  the  d-c  grid  voltage. 
The  range  available  with  a  6J5 
triode  is  about  20  db. 


R,  R, 


FIG.  1 — R«placinq  It  with  tiqnal-bla*«d 
▼acuum  tub*  provid**  (Iqnal  com- 
praulon 


FIG.  2— Mor*  •loborat*  circuits  pro¬ 
hibit  distortion  by  input  loodlnq  and 
ext*nd  ir*qu*ncy  response 


Grid  current  is  drawn  by  the 
limiting  tube  because  the  grid  volt¬ 
age  increases  in  a  positive  direction 
with  increasing  input  signal.  If 
this  changing  current  were  sup¬ 
plied  by  the  a-c  signal,  distortion 
would  result.  In  Fig.  2A,  the  grid 
voltage  is  supplied  by  the  d-c  plate 
supply,  but  is  proportional  to  the 
signal  level.  To  further  insure  that 
the  input  will  not  be  loaded,  the 
grid  of  the  cathode-follower-recti¬ 
fier  Vi  is  attached  to  a  voltage 
divider,  instead  of  directly  to  the 
input.  Capacitors  C„  C,  and  C,  are 
merely  isolating  capacitors,  and  €» 
filters  the  rectified  signal. 

Adjustment  of  the  zero  compres¬ 
sion  point  for  individual  tubes  may 
be  done  by  making  R,  equal  to  10 
times  the  plate-to-cathode  resist¬ 
ance  of  Vt,  with  the  grid  of  V,  con¬ 
nected  to  the  cathode  of  V,,  and  by 
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making  equal  to  R^.  A  simpler 
way  is  to  use  equal  fixed  values  for 
these  resistors  and  to  adjust  the 
grid  voltage  of  V,  to  the  point 
where  the  plate-to-cathode  resist¬ 
ance  is  10  percent  of  /?,.  This  can 
be  done  with  /?,.  In  practice  /?„  can 
be  set  to  give  a  reading  of  10  per¬ 
cent  of  the  plate  supply  voltage,  as 
measured  with  a  vtvm  at  the  plate 
of  Vt  with  no  signal  applied. 

Frequency  Response 

The  frequency  response  of  this 
circuit  is  limited  on  the  high  end 
by  the  plate-to-cathode  capacitance, 
and  on  the  low  end  by  the  time  con¬ 
stant  of  CJi,  and  the  grid-to-cath- 
ode  resistance.  With  Ct  chosen 
to  give  sufficiently  rapid  compres¬ 
sion  and  sufficiently  long  release  for 
speech,  the  response  is  flat  from 
several  hundred  kc  down  to  100  cy¬ 
cles  with  rising  distortion  below’ 
200  cycles. 

Where  better  low-frequency  re¬ 
sponse  and  variable  compression 
and  release  are  desired,  the  circuit 
of  Fig.  2B  may  be  used.  The  lowest 
frequency  of  this  design  is  limited 
by  the  d-c  transient  produced  by 
sudden  input  amplitude  fluctua¬ 
tions. 

By  using  a  remote-cutoff  pen¬ 
tode  as  the  first  succeeding  am¬ 
plifier  and  operating  it  at  fairly 
high  bias,  these  transients  will  not 
adversely  affect  the  overall  per¬ 
formance.  If  frequencies  below’ 
200  cycles  are  not  desired,  as  in 
communications  work,  the  time  con¬ 
stants  of  Ci(Ri  -f  R,)  and 
of  Fig.  2 A,  should  be  short  enough 
to  attenuate  the  lower  frequencies. 
Tubes  that  have  proved  satisfac¬ 
tory  for  Vt  are  the  6J5,  6C5,  6SL7, 
6SN7,  6SQ7,  6SF5  and  6SC7. 

F'or  the  satisfactory  operation 
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Logarithmic  Attenuator 


Circuit  provides  basis  for  communications-type  speech  compressor  using  vacuum  tube 
in  leg  of  T-pad  to  limit  speech  |teaks  logarithmically  and  provide  high  percentage  of 
modulation  for  a*m  transmitter.  Complete  modulator  is  described 


of  any  volume  compressing  unit, 
there  must  be  an  input  amplitude 
up  to  which  no  compression  takes 
place.  If  this  were  not  so,  the 
output  would  be  held  at  zero.  In 
the  present  circuit  V,  performs 
this  function  along  with  con¬ 
trolling  the  grid  voltage  to  V,. 
The  cathode  bias  supplied  by  R, 
can  not  completely  cut  off  current 
flow  in  Vx.  Until  the  negative  half¬ 
cycle  of  the  applied  signal  is  of 
sufficient  intensity  to  cause  cutoff 
when  added  to  the  cathode  bias,  the 
d-c  voltages  at  the  top  of  ff,  and  at 
the  grid  of  V,  will  remain  un¬ 
changed.  After  this  level  is  ex¬ 
ceeded,  the  cathode  voltage  will 
follow,  in  a  nearly  linear  manner, 
the  signal  amplitude. 

Operating  Conditions 

Plate  supply  voltage  is  not  criti¬ 
cal,  and  if  F,  and  F,  are  supplied 
from  the  same  source  the  voltage 
may  vary  from  150  to  500  volts.  It 
should  be  remembered  that  an  at¬ 
tenuator  introduces  a  loss  in  the 
circuit  to  which  it  is  connected. 
This  loss  varies  from  20  db  at  no 
compre.ssion  to  40  db  at  maximum 
compression.  The  20-db  loss  can 
easily  be  regained  by  the  addition 


of  a  single  stage  of  ampliflcation 
following  the  compressor. 

The  signal  level  at  which 
logarithmic  compression  takes 
place  will  vary  with  different  tubes. 
For  a  6SL7GT,  used  for  F,  and  F» 
compression  will  begin  at  about 
three  volts  rms  at  the  input. 

This  volume  limiting  circuit  has 
many  applications  in  various  audio 
circuits,  but  its  simple  construc¬ 
tion,  easy  adjustment  and  low  cost 
readily  adapt  it  to  use  at  a  low-level 
point  in  a  speech  amplifler  for  mod¬ 
ulating  a  communications  transmit¬ 
ter. 

Figure  3  shows  the  schematic  of 
a  modulator  using  the  circuit.  It 
was  designed  to  supply  about  50 
watts  output  with  700  volts  plate 
supply  to  the  class  B  tubes. 

The  high-impedance  crystal  com¬ 
munications  microphone  output  is 
amplified  by  F,  sufficiently  to  oper¬ 
ate  the  electronic  attenuator  or  lim¬ 
iter  at  up  to  20-db  compression 
without  clipping.  No  gain  control 
is  used  before  the  limiter  becau.se 
the  mike  output  for  almost  any 
operator  works  into  the  compres¬ 
sion  level  range.  The  only  change 
in  the  limiter  from  that  already  de¬ 
scribed  is  the  in.sertion  of  SW’, 


across  R».  When  this  switch  is 
open,  normal  limiter  action  takes 
place.  Closing  it  shorts  out  the 
input  to  the  high-impedance  recti¬ 
fier  so  the  grid  voltage  on  the  lim¬ 
iter  V„  remains  at  the  value  for 
zero  compression,  that  is,  a  fixed 
attenuation  of  20  db.  This  switch 
allows  the  modulator  to  be  used 
with  or  without  compression.  Pen¬ 
tode  F,  is  used  to  compensate  for 
the  20  db  loss  inserted  by  Ft.  A 
6SJ7  with  the  values  showTi  does 
this  easily  with  enough  to  spare  to 
drive  a  6V6GT  as  a  low-power 
power  amplifier.  The  gain  control 
in  the  grid  of  F.  is  u.sed  to  adjust 
the  modulation  to  the  desired 
amount  with  the  compressor  in 
operation. 

Adjustment 

Adjustment  is  achieved  by  set¬ 
ting  /?,  to  make  the  voltage  at  the 
plate  of  F„  equal  to  ten  percent  of 
that  at  the  plate  of  F^  as  measured 
on  a  vacuum-tube  voltmeter,  with 
SIF,  closed.  Then,  with  SIFi  open, 
one  talks  into  the  microphone  suffi¬ 
ciently  loud  and  close  to  cau.se  the 
vtvm  connected  to  the  plate  of  F,, 
never  to  exceed  50  percent  of  the 
voltage  present  when  SW,  is  closed. 


20,000 


FIG.  3 — Typical  50-watt  modulator  built  around  compromsor  circuit.  R«*i«tor  (Fiq.  1)  con  b«  omitted  lor  speech  work 
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Graphical  Solution 
of  Sky-Wave  Problems 

Chart  shows  relationship  between  great-eircle  distance,  virtual  heijjht  of  reflection, 
equivalent  path  distance,  an^le  of  departure  and  angle  of  incidence  at  ionosphere  so 
any  three  can  he  found  if  other  two  are  known 


By  R.  A.  HELLIWELL 

Profensor 

Department  of  Electrical  Engineering 
Stanford  Univereitg 
Stanford,  California 


IN  RADIO  communication  prob¬ 
lems  involving  transmission 
by  means  of  sky-waves  reflected 
from  the  ionosphere  it  is  often 
necessary  to  relate:  (1)  great- 
circle  distance  between  transmit¬ 
ter  and  receiver,  (2)  virtual 
height  of  reflection,  (3)  equiva¬ 
lent  path  distance  between  trans¬ 
mitter  and  receiver,  (4)  angle 
of  departure,  and  (5)  angle  of 
incidence  at  the  ionosphere.  It 
is  the  purpose  of  this  paper  to 
present  a  simple  graphical 
method  whereby  these  factors 
can  be  determined  rapidly  with¬ 
out  recourse  to  the  analytical  ex¬ 
pressions.  If  any  two  factors 
are  given,  the  other  three  can  be 
found. 

It  is  assumed  that  propagation 
can  be  represented  by  a  ray  and 
that  the  characteristics  of  the 
actual  path  of  the  ray  can  be 
represented  with  sufficient  ac¬ 
curacy  by  the  so^ralled  equiva¬ 
lent  path,  shown  in  Fig.  1  as  the 
lines  AB  and  BC.  The  height 
h'  of  the  apex  B  is  called  the  vir¬ 
tual  height,  and  D  is  the  great- 
circle  distance  between  the  end¬ 
points  A  and  C.  The  angle  fi  be¬ 
tween  AB  and  the  tangent  at  A 
is  called  the  vertical  angle  or 


angle  of  departure.  The  iono¬ 
sphere  is  assumed  to  be  hori¬ 
zontally  stratified  and  earth’s 
magnetic  field  effects  are  neg¬ 
lected.  The  path  is  therefore 
symmetrical  about  the  midpoint, 
and  the  angle  of  arrival  is  equal 
to  the  angle  of  departure. 

Graphical  computations  are 
facilitated  with  the  aid  of  the 
sky-wave  transmission  chart 
shown  in  Fig.  2.  This  is  simply 
a  vertical  cross-section  of  the 
earth’s  atmosphere  up  to  a 
height  of  600  km.  Great-circle 


OtCENTEH  Of  EARTH) 

FIG.  1 — Diagram  thowi  gvomatry  of 
sky-wora  propagation 


distance  D  on  the  earth’s  surface 
is  plotted  against  virtual  height 
h'  appearing  at  left  with  the 
chart  held  sideways. 

The  vertical  angle  fi  is  de¬ 
termined  by  aligning  a  straight 
edge  with  the  origin  and  the 
midpoint  of  the  equivalent  path 
(co-ordinates  h’  and  D/2)  and 
reading  the  upper  scale.  The 
angle  of  incidence  <f>.  is  inter¬ 
polated  in  the  family  of  curves 
of  constant  <#>.  plotted  on  the 
chart.  Secant  0.  is  read  from 
the  conversion  chart  below  the 
main  chart. 

Since  there  are  five  basic  vari¬ 
ables  l,D,P,h'  and  0.)  only  two 
of  which  can  be  independent, 
there  are  ten  possible  combina¬ 
tions  of  independent  variables. 
For  any  given  pair  of  variables, 
the  other  three  are  determined 
from  the  chart.  The  procedure 
is  illustrated  in  the  following  ex¬ 
ample  for  a  selected  pair  of  vari¬ 
ables  (Z?  and  h’). 

example 

Problem:  Given  a  great-circle 
distance  D  of  3,000  km  and  ’a 
virtual  height  h’  of  310  km,  find 
the  vertical  angle  p,  the  angle 

(Conlinnrd  on  p  1S2) 
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NVXCRO 


.  .  •  MINIATURIZED  MICRO  CON¬ 


NECTORS  THAT  SAVE  SPACE,  WEIGH 


LESS  AND  ARE  MORE  EFFICIENT 


Designed  for  **miniaturiiotion*' 


Sky- Wav©  Problems  p 


of  incidence  0.  at  the  ionosphere, 
sec  0„  the  path  distance  P,  and 
the  transmission  time  t. 

Solution:  Locate  the  apex  of 
the  path  at  D/2  =  1,500  km  and 
h'  =  310  km  on  Fit?.  2.  Align 
straight  edge  with  origin  and 
apex.  Read  ^  =  4.5  degrees  on 
the  upper  scale.  Read  0.  =  72 
degrees  by  interpolating  in  fam¬ 
ily  of  curves  of  constant  0,.  Ob¬ 
tain  sec  0.  =  3.2  from  conversion 
scale.  Obtain  P  =  3,140  km  by 
measuring  distance  from  origin 
to  apex,  using  the  height  scale' 
on  the  chart,  and  multiplying  re¬ 
sult  by  2.  The  transmission 
time  t  =  10,470  x  10  *  seconds 
is  obtained  by  dividing  the  path 
distance  P  by  the  speed  of  light 
(3  X  10*  km  per  sec) . 

The  author  wishes  to  acknowl¬ 
edge  the  helpful  comments  of 
A.  M.  Peterson. 


Appendix 


Some  of  the  more  important 
analytical  expressions,  based  on 
Fig.  1,  are  given  below  for  refer¬ 
ence.  Others  can  Ije  derived 
readily. 


0,  t*n~' 


/>  ISO 


,  I)  ISO  .  h’ 


/>  ■■ 

/'  -  2  X  _ 

^2R{R  +  h')  -  cm  +  *'« 


where  D  =  great  circle  distance 
in  km 

h'  =  virtual  height  in 
km 

P  =  path  distance  in  km 

fi  =  vertical  angle  in 
degrees 

0,  =  angle  of  incidence 
in  degreevs 

R  =  earth  radius  (6,367 
km) 


EARTHS  RAOIUS  >  6,367  km 


SEC(>,  ^ 

I  -r- 0  (OEG) 


20  t 

(0  -^-90 


-.00  ^ 


FIG.  2 — Sky-woT*  trcmamlMion  chart  ralatot  gr*at<lrcl*  dUlanc*  D/2  (bm  Fig. 
1).  Tlrtuol  height,  path  distance,  vertical  angle  and  angle  of  incidence 
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Type  6X4  Tube  Applications 


By  Walter  R.  Jones 

Panel  on  Electron  Tubes 
Research  and  Development  Board 
New  York.  N.  Y. 


BexinnlnK  with  this  issue,  ELXCTKONtcs 
wiil  pubilsh  a  number  of  specialised  tube 
^plication  notes  as  they  become  available. 
This  material  results  from  activities  of 
the  Applications  Subcommittee  of  the 
Panel  on  Electron  Tube*,  Committee  on 
Electronics,  Research  and  Development 
Board,  with  headquarters  at  S46  Broad¬ 
way,  8th  Floor,  New  York,  N.  Y,  Working 
a*  teams,  two  or  three  tube  applications 
engineers  from  the  lndu.«itry,  together  with 
a  Service  representative,  have  been  inves¬ 
tigating  proposed  uses  of  tubes  in  military 
equipment.  Typical  data  obtained  is  pre¬ 
sented  l)eIow. 

One  of  the  most  frequent 
PROBLEMS  encountered  in  military 
electronic  equipment  involves  appli¬ 
cation  of  type  6X4  tubes  in  capaci¬ 
tor-input  circuits  at  a  power-supply 
frequency  of  400  cycles.  The  prob¬ 
lem  arises  because  sufficient  imped¬ 
ance  is  not  included  in  each  plate 
circuit  to  limit  the  steady-state 
peak  plate  current  and  the  hot- 
switching  current  to  their  respec¬ 
tive  rated  maximum  values.  When 
either  of  these  currents  exceeds  the 
maximum  safe  rating,  the  tube 


FIG.  1 — Oparation  for  6X4  with  210  ma 
maximum  *af*  p*ak  steady-xiat*  cur¬ 
rant  par  plate 


may  become  permanently  damaged 
and  the  power  transformer  and 
first  filter  capacitor  may  also  be 
ruined. 

To  avoid  many  tedious  calcula¬ 
tions,  three  charts  have  been  calcu¬ 
lated  that  fulfill  criteria  for  safe 
operation  for  type  6X4  operated 
with  capacitor  input.  If  the  pro¬ 
posed  operating  point  falls  within 


FIG.  2 — Load  currant  t*  *fiici*ncy  for 
6X4  for  210  ma  p*ak  *t*ady-*tat*  cur¬ 
rant 


the  shaded  area  of  all  three  charts, 
then  the  circuit  should  give  reliable 
operation.  Figures  1  and  2  are 
based  on  the  assumption  that  the 
maximum  safe  peak  steady-state 
current  is  210  ma  per  plate,  while 
Fig.  3  is  based  on  the  assumption 
that  the  maximum  allowable  hot- 
switching  current  is  1.8  amperes. 

It  is  only  necessary  to  make  three 
measurements  at  maximum  line 
voltage  or  primary  supply  voltage. 


FIG.  3 — Oporation  for  hol-*w{lchlag  cur¬ 
rant  of  1.8  omp 


These  measurements  are : 

(A)  d-c  load  current  (divide  this 
value  by  2  if  full-wave  circuit  is 
employed). 

(B)  d-c  voltage  at  input  to  filter 

(C)  a-c  rms  no-load  voltage 
across  transformer  secondary  (half 
of  winding  if  full  wave  circuit  is 
employed).  A  high  resistance  volt¬ 
meter  must  be  employed  in  order 
that  the  true  no-load  voltage  is 
obtained.  Fig.  4  indicates  where 
these  measurements  are  made.  A 
calculation  of  rectification  efficiency 
is  made  by  dividing 

(B)/1A  (C) 

The  operating  point  can  thus  be 
located  on  Fig.  1.  If  this  point 
falls  within  the  area  of  permissible 
operation  then  the  operating  condi¬ 
tions  can  be  checked  on  Fig.  2.  In 
the  event  that  the  proposed  condi¬ 
tions  satisfy  both  charts  then  it 
can  be  certain  that  the  maximum 
safe  steady-state  peak  current  will 
not  be  exceeded.  If  the  point  is  out¬ 
side  the  area  of  permissible  opera¬ 
tion,  the  operating  conditions 
should  be  changed  so  that  the  new 
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Wont  more  inlorimition?  Use  post  cord  on  lost  page. 


FREQUENCY  RANGE:  0.5  me  to  250  mr 


The  250-A  RX  Meter  is  a  completely  self-contained  instru¬ 
ment  for  use  in  measuring  the  equivalent  parallel  resistance 
and  capacitance  or  inductance  of  two  terminal  networks  over 
a  wide  freciuency  range.  It  includes  an  accurate  continuously 
tuned  oscillator,  high  frequency  bridge,  “unbalance”  detec¬ 
tor  and  null  indicator. 

All  variable  components  of  the  bridge  are  high  quality 
capacitors,  which  are  driven  by  carefully  designed  anti¬ 
backlash  gear  trains.  The  Capacitance  indicating  dial  can  be 
read  to  0.05  mmf,  and  the  Resistance  indicating  scale,  is 
expanded  to  cover  28  inches  in  length.  No  corrections  are 
required  over  the  frequency  range  for  the  Resistance  readings. 


USES 


The  250-A  RX  Meter  can  be  used  to  measure  the 
equivalent  parallel  resistance  and  capacitance  of  resis¬ 
tors  at  high  frequency.  If  the  reactance  is  inductive  the 
value  can  be  determined.  By  very  simple  formulas  the 
equivalent  series  parameters  can  be  deduced.  The 
instrument  will  also  measure  components  which  are 
primarily  inductive  or  capacitive.  The  characteristic 
inq>edance.  attenuation  and  velocity  of  propagation  of 
transmission  lines  can  be  determined. 

SpCCtffcorWM 

FREQUiNCY:  0.5  me  !•  250  m«  in  tigltl  rongpt. 

Rp  RESISTANCE  RANOE:  15  to  100,000  ehmi. 

Cp  CAPACITANCE  RANOE:  +20  ppf  to— 100  pjif.* 

*Capacitanco  rongo  may  bo  incroaiod  to  ^120  ppf  by 
uio  of  oxtornol  coih  or  condoniorr. 


must  flow.  The  analysis  given  above 
holds  for  sine-wave  input.  If  the 
waveform  differs  from  this,  the 
peak  currents  may  even  be  higher 
than  indicated. 


It  is  true,  of  course,  that  the  regula¬ 
tion  will  be  worse  with  the  addi¬ 
tional  resistance  but  for  a  given 
supply  voltage  and  a  given  resist¬ 
ance  a  definite  amount  of  current 


Transistor  Organs 


FIG.  4 — B«i«rrac«  diagram  ior  m«a*- 
uramanto  dMcribod  in  text 


By  James  D.  Fahnestock 

Aanociate  Editor,  EXectbonics 

Commonest  among  the  point-con¬ 
tact  transistors  available  today  at 
reasonable  cost  is  the  Western 
Electric  1698,  a  point  contact  ver¬ 
sion  intended  primarily  for  use  in 
switching  circuits.  One  or  more 
spares  can  be  applied,  in  conjunc¬ 
tion  with  a  handful  of  inexpensive 
parts,  to  a  number  of  applications 
— one  of  which  is  the  electronic 
organ  shown  in  the  accompanying 
photograph.  Several  versions  are 
described,  including  one  circuit 
that  permits  the  playing  of  any 
two  notes  on  the  keyboard  simul¬ 
taneously  with  only  one  set  of  fre¬ 
quency-determining  capacitors  and 


point  falls  within  the  shaded  area. 

The  simplest  method  of  altering 
operating  conditions  is  to  add 
sufficient  series  resistance  in  the 
center  lead  or  in  each  plate  lead 
of  the  transformer  to  bring  the 
rectification  efficiency  within  the 
necessary  limits.  These  charts  are 
computed  on  the  basis  that  150 
ohms  per  plate,  the  rated  value,  has 
been  added  to  the  circuit. 

Assuming  the  proposed  operating 
conditions  indicate  Fig.  1  and  2  are 
satisfied,  there  remains  still  one 
more  condition — the  safe  value  of 
hot-switching  current  that  would 
flow  in  the  circuit.  Hot-switching 
current  is  that  current  that  would 
flow  if  the  filter  becomes  shorted  or 
in  the  event  that  the  circuit  is 
turned  off  long  enough  to  permit 
the  input  filter  capacitor  to  dis¬ 
charge  and  is  immediately  turned 
on  again  while  the  cathode  is  still 
hot  enough  to  conduct,  such  a  cur¬ 
rent  flows. 

Figure  3  indicates  the  minimum 
plate  supply  impedance  per  plate 
required  for  safe  operation  for  any 
given  a-c  plate  supply  voltage,  A 
simple  although  not  completely  ac¬ 
curate  method  of  determining  the 
minimum  plate  supply  impedance 
per  plate  is  to  measure  the  value  of 
d-c  resistance  for  half  the  trans¬ 
former  secondary  winding  (for 
full-wave  operation)  and  add  to 
that  value  the  additional  resistance 
supplied  to  the  circuit  to  meet  the 
conditions  of  Fig.  2.  If  this  value 
of  total  resistance  is  not  as  high  as 
indicated  in  Fig.  3  additional  resist¬ 
ance  should  be  added  to  satisfy  this 
condition. 

If  the  conditions  indicated  in  all 
three  charts  are  complied  with,  the 
power-supply  problems,  regardless 
of  the  power-supply  frequency  and 
the  value  of  input  capacitance  to 
the  filter,  will  l>e  greatly  reduced. 


FIG.  2 — Woodra  k«y«  ol  toy  piano  ar* 
modiilod  as  shown  to  ssnrs  as  spst 
swilchss  ior  playing  notes  of  transistor 
organ 

two  transistors. 

The  basic  circuit  employed  is 
shown  in  Fig.  1.  This  circuit  is  a 
simple  relaxation  oscillator  that 
provides  a  pleasing  tone  in  the 
headphone.  Volume  is  sufficient  to 
be  heard  all  over  a  large-size  room. 
The  exact  values  of  capacitors 
must,  of  course,  be  determined  by 
trial  and  error.  Any  desired  note 
may  be  obtained,  by  applying  the 
proper  value  of  capacitance  across 
the  emitter  resistor  Ri,  from  a  few 
cycles  per  second  up  through  the 
entire  audio  range.  Output  de¬ 
creases  slightly  with  frequency. 


[Wlt«A  yr 
•,  BW^TcSuciai 


-Circuit  oi  R-C  oacillator  ior  toy 
transUtor  organ 


Tranciator  organ  utet  a  toy  piano  cat*  and  keyboard  (m«  inaot  uppor  right) 
lor  all  components  and  battery  shown  in  principol  photograph.  Single  headphone 
is  mounted  ogainst  top  (at  right) 
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719A 


new! 

LARGE 

STURDY 

CATHODE 

STRUCTURE 


nine  lives  plus 

Ample  cathode  for  high  pulse* 
peak  emission  makes  the  Los  Gatos 
719A  diode  ideal  for  clipper  use 
in  radar  and  similar  pulse  applica¬ 
tions,  where  long  service  life  is 
important.  Lewis  and  Kaufman 
tube  engineering  emphasizes 
longevity  at  every  critical  point. 


pulse-peak 

emission 

Completely  redesigned, 
the  new  Los  Gatos  719A 
eliminates  all  internal 
insulators  across  high- 
voltage  points.  Efficient 
heat  dissipation  is  provided 
by  the  new  black-body 
Sintercote*  anode. 

There  is  a  field  repres¬ 
entative  nearby  to  serve 
you.  Send  for  details. 
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THE  FRONT  COVER 


The  large  tube  undergoing  test 
is  a  type  VC-1257,  38,000  peak 
kilowatt  hydrogen  thyratron  de¬ 
veloped  by  Chatham  Electronics 
Corp.  for  the  Signal  Corps. 
Presently  used  to  generate  high- 
amplitude  pulses  1  to  100  jxsec 
long  for  radar  and  cyclotron  ap¬ 
plications,  the  tube  is  rated  at 
2,000  amperes  peak  and  2  amp¬ 
eres  average  anode  current. 

A  hydrogen  reservoir  of  powd¬ 
ered  titanium  hydride  hidden 
within  the  base  permits  adjust¬ 
ment  of  operating  pressure  with¬ 
in  the  main  bulb  to  optimum  for 
any  operating  conditions.  This 
feature  provides  a  source  of 
hydrogen  capable  of  supplying 
60  times  original  tube  volume 
and  eliminates  gas  clean  up. 


however,  so  for  loud  tones,  the  low 
notes  are  preferred. 

Different  ranges  may  be  obtained 
by  varying  but  different  values 
of  capacitance  are  needed  to  obtain 
frequencies  in  musical  progression. 

The  experimental  unit  shown  in 
the  photograph  was  made  from  a 
child’s  toy  piano  by  removing  the 
resonant  rods  and  hammers  and 
modifying  the  keys  as  shown  in 
Fig.  2.  Thin  strips  of  brass  were 
tacked  to  the  ends  of  each  key  and 
a  strip  of  brass  running  below  the 
metalized  tips  of  the  keys  serves 
as  a  common  bus. 

With  appropriate  capacitance 
values  connected  by  small  flexible 
wires  to  each  key  notes  of  the  scale 
can  be  played.  Interesting  combi¬ 


In  experimenting  with  values 
for  C  and  R„  it  is  advisable  to  place 
a  0  to  5  ma  meter  in  series  with 
the  collector  to  protect  the  transis¬ 
tor  against  accidental  overloads. 
The  value  of  1,000  ohms  for  Ri  will 
work  for  most  1698’s,  but  varia¬ 
tions  may  be  desired  for  changing 
range,  or  for  tuning  up  with  instru¬ 
ments.  A  5,000-ohm  potentiometer 
was  used  in  the  experimental  organ 
shown,  but  it  is  usually  set  at  the 
1,000-ohm  value.  An  octave  is 
covered  by  eight  sets  of  capacitors 
ranging  from  about  0.75  to  0.25  jif. 
The  switch  is  provided  in  the  col¬ 
lector  lead  to  di.sconnect  battery 
when  organ  is  not  in  use,  since  some 
battery  current  flows  when  no  keys 
are  depressed. 


nations  of  low  notes  can  be  syn¬ 
thesized  by  depressing  combina¬ 
tions  of  keys  simultaneously,  which 
parallels  clusters  of  capacitors  to 
produce  low  frequencies. 

Two-Note  Organ 

Considerably  more  flexibility 
can  be  obtained  at  the  cost  of  some 
added  complexity  as  illustrated  in 
Fig.  3.  With  the  arrangement 
shown,  combinations  of  two  notes 
may  be  played  with  a  single  key¬ 
board  and  a  single  set  of  frequency¬ 
determining  capacitors,  and  two 
transistors. 

Collector  current  averages  3  to  6 
ma,  which  is  well  within  the  limits 
of  the  1698  transistor,  and  allows 
for  long  life  of  the  45-volt  battery. 


PERTINENT  PATENTS 


Each  week  many  hundreds  of  A  maximum  of  14  percent  of  all 
patents  are  granted  to  inventors  in  patents  was  electrical  or  electronic 
all  of  the  arts  to  which  patents  in  the  week  containing  the  largest 
apply.  A  survey  of  recently  issued  relative  number  of  these  patents, 
patents  made  over  an  arbitrarily  The  minimum  number  represented 
selected  period  of  four  months  dur-  8  percent  of  the  total, 
ing  1952  reveals  that  of  all  the 

patents  issued  in  any  week  the  aver-  Patent  Groupings 

age  number  of  those  applicable  to  A  recent  innovation  on  the  pub- 
the  electrical  and  electronic  arts  lication  of  patents  granted  by  the 
represents  12  percent  of  the  total.  U.  S.  Patent  Office  is  the  breakdown 


nC.  3 — Mora  olaborato  keyboard  por- 
mito  ploylae  oi  two  notM  •Imultoao- 
ouoly  with  a  ■inglo  Mt  ol  iroquonqr- 
dotorminina  capadlon.  Clrclod  loltora 
oa  koy  raior  to  points  on  circuit  bolow 
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Do  you  know  this  panel  of  experts? 


These  Avien  ga^es  tell  a  story  that 
may  shape  your  future— especially  if 
you’re  an  engineer. 

Remember  the  days  of  “ball  and  needle”  instruments? 

The  men  in  today’s  cockpits  need  far  more  accurate  gages 
of  fuel  and  other  quantities.  Instrumentation  has  become  a 
new  science  —  a  science  in  which  Avien  is  a  vital  part. 
Every  month,  Avien  produces  over  10,000  major  instru¬ 
ment  components  for  the  aviation  industry. 

We’d  like  you  to  meet  some  of  our  panel  members: 

A— Jet  Tailpipe  Thermometer,  first  to  use  the  servo 
principle.  Result:  long  scale  and  a  gage  unaffected 
by  lead  characteristics. 

B— Cylinder  Head  Temperature  Indicator.  Again,  first  to 
use  the  servo  principle  for  long  scale  and  greater 
acairacy. 

C— Jet  Engine  'Thrustmeter  that  computes  gross  thrust 
from  measurements  of  tailpipe  pressures  and  ambient 
pressures. 

D— One  of  more  than  fifty  Avien  fuel  gages.  It  measures 
fuel  quantity  by  weight,  eliminates  moving  parts  in 
fuel  tank. 

E— Avien  fuel  gage  with  a  “sensitive”  or  vernier  indicator 
to  provide  readability  to  0.1%  of  contents. 

F— Counter  Indicator,  also  readable  to  0.1%  of  tank  fuel. 
You  can  see  how  it  tells  the  fuel  story  at  a  glance. 


Avien  has  made  these  gages  smaller,  simpler,  lighter,  more 
reliable,  more  accurate. 

Sound  engineering  made  them  that  way.  Hard  work  and 
hard  thinking  made  them  that  way.  Individual  responsi¬ 
bility  —  all  the  way  from  drawing  board  to  control  board  — 
made  them  that  way. 

Avien  is  an  engineering  operation.  Engineers  are  the 
“works”  here,  not  the  gears.  And  we’re  welcoming  new  mem¬ 
bers,  engineers  who  can  work  head-to-head  with  some  of 
the  hardest-hitting  men  in  this  business. 

If  you  are  an  engineer  of  allied  experience,  we  offer:  1— 
High  pay.  2— Interesting  assignments,  and  the  chance  to 
follow  through  on  every  good  idea  you  produce.  3— More 
money  and  more  work,  as  you  earn  it. 

Modem  plants?  Of  course.  Employee  benefits?  All  of  them. 
But  most  important,  Avien  offers  work!  Important,  reward¬ 
ing.  fascinating— and  not  easy. 

If  this  makes  sense  to  you,  send  us  a  detailed  resume  before 
the  day  is  over. 


4//e/V 


AVIATION  EMOINKENINQ  CORPORATION 

34-56  58th  STREET,  WOODSIDE,  L.  NEW  YORK 
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a  versatile 

Hi^h  VacuMin  "Packaged  System” 
for  leak  detecting, 
gas  filling,  sealing 


•  CVC’s  lO-PORT  VACUUM  MANIFOLD  SYSTEM  is 
greatly  improving  the  efficiency  of  processing  sealed  relays, 
small  containers,  and  delicate  mechanisms  in  the  electronics 
industries. 

Used  specifically  for  leak  detecting,  gas  filling,  and  scal¬ 
ing,  it  is  particularly  effective  in  checking  units  for  micro¬ 
scopically  small  leaks.  (A  Consolidated  Leak  Detector, 
which  is  connected  to  the  system,  can  sound  an  alarm  for  a 
leak  so  small  that  a  thimbleful  of  air  would  take  30  years 
to  get  through.) 

The  Vacuum  Manifold  System  is  a  completely  contained 
"packaged  unit,”  designed  to  operate  from  any  110-volt, 
60-cyclc  line  capable  of  handling  35  amperes. 

Two  mechanical  pumps  serve  as  the  roughing  and  the 
backing  pumps  for  the  unit.  The  roughing  pump  evacuates 
the  ports  to  a  pressure  within  the  operating  range  of  the 
diffusion  pump.  The  backing  pump  maintains  a  forepres- 
surc  on  the  diffusion  pump  that  is  well  below  the  required 
pressure  for  efficient  diffusion  pump  operation.  And  three 
electrically  energized  solenoid  valves  on  each  port  of  the 
manifold  permit  continuous  operation  of  the  diffusion 
pump  during  the  entire  processing  cycle. 

This  diffusion  pump,  CVC  model  MC-275,  is  capable  of 
producing  an  ultimate  vacuum  of  approximately  5  x  10-* 
mm  Hg. 

The  unit  is  equipped  with  a  two  station  Pirani  gauge  and 
a  PHG-1  Philips  gauge. 

If  you  would  like  complete  technical  data  on  this  unit,  or 
perhaps  information  on  some  of  the  many  other  ways  in 
which  CVC  is  putting  high  vacuum  at  industry's  service, 
simply  write  to  Consolidated  Vacuum  Corptiration,  Roch¬ 
ester  3,  N.  Y.  (subsidiary  of  Consolidated  Engineering 
Corporation,  Pasadena,  Calif.) 


CVC’j  10-Port  Vacuum 
Manifold  System  in  use  at 
Barber-Colman  Company, 
Rockford,  Illinois. 


Consolidaied  Va€uum  Corporation 

high  vatuum  retearth  and  engineering 


Vacuum  Equipmairt  Dopl. 
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FIG.  1 — PulMr  used  to  dstsrmins  hsallh 
oi  tooth  pulp 


now  included  in  its  Official  Gazette. 
The  publication  groups  Eill  mechan¬ 
ical  and  general  patents  in  one  sec¬ 
tion  and  all  chemical  patents  in  a 
second.  Electrical  patents  (includ¬ 
ing  electronic  devices  and  circuits) 
are  in  a  third  grouping.  In  each  of 
the  sections  other  than  electrical 
there  may  be  included  occasionally 
devices  that  are  electrical  or  elec¬ 
tronic  in  nature.  As  an  example, 
phonograph  pickups,  motors  and 
record  changers  have  been  found  in 
the  mechanical  and  general  section. 
Semiconductor  devices,  particularly 
those  features  dealing  with  the 
.structure  of  the  materials  employed, 
crop  up  in  the  chemical  section. 

New  Patent  Law 

A  new  Patent  Law  of  1952  went 
into  effect  January  1953.  This  law 
modifies  previous  law  and  codifies 
the  several  laws  pertaining  to 
patents  into  U.  S.  Code  section  35. 
There  will  be,  accordingly,  changes 
in  the  rules  of  practice  in  the  prose¬ 
cution  of  patents  before  the  Patent 
Office  and  in  the  operation  of  the 


you'll  use  it  everyday.  Shows  how  to 
moke  your  package  a  dramatic  salesman 
.  .  .  how  to  put  your  customers  in  a 
buying  mood  .  .  .  how  to  demonstrate 
product  features  .  .  .  how  to  self  more 
merchandise— faster.  An  impressive  gallery 
of  photographs  will  help  you  visuolizo 
countless  ideas  to  streamline  your 
packaging  program,  cut  costs,  and  improve 
efficiency.  Get  "Pack  To  Attract"  for  your 
reference  library.  Write  Hinde  &  Dauch, 
5314-B  Decatur  St.,  Sandusky,  Ohio. 
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FIG.  2 — PuIm  ionna  ruqulrad  lot  dantol 
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17  MILLS  AND  FACTORIES 


40  SALES  OFFICES 
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cuts  air-borne  transformer  size  ond  weight 


Transformer  weight  reduced  25%,  size  cut  20%  in  a 
single  unit  of  air-borne  electronic  equipment.  This  is 
the  mark  set  by  a  new  lightweight  Hipersil®  Core 
designed  by  Westinghouse  for  the  Navy  Bureau 
of  Aeronautics. 

Adaptable  to  commercial  as  well  as  military  use, 
the  new  core  makes  possible  more  powerful  equip¬ 
ment  within  the  size  and  weight  limitations  of  previous 
models.  A  special  silicon  steel,  rolled  to  a  new  4-mil 
thinness,  with  grain  structure  super-oriented  by  a 
refinement  of  the  Hipersil  process,  achieves  the  size 
and  weight  reductions. 

Hipersil  Cores  cut  size  and  weight  in  all  types  of 
electrical  and  electronic  transformers.  They  combine 
highest  permeability  with  lowest  losses  in  a  wide 


range  of  sizes  (l  through  5  and  12  mils).  Two-piece 
assembly  simplifies  transformer  manufacturing,  cuts 
fabricating  costs.  Greater  flux-carrying  capacity,  in¬ 
creased  mechanical  strength  help  to  make  them  the 
best  core  on  the  market.  For  specific  information  on 
how  to  apply  Hipersil  Cores  to  your  product,  write 
Westinghouse  Electric  Corporation,  P.  O.  Box  868, 
Pittsburgh  30,  Pennsylvania.  j-70632 
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MANUFACTURERS  OF  OUAUTY  V/lof  /,>.’D  CAFlf  f<  R  EVERY  ElFCTRICAL  AND  ELECTRONIC  REQUIREMENT 


It'f  a  fact  and  hare's 
why!  First,  Chester  quality 
control  engineers  certify  every  phase 
of  manufacture  from  raw  material  to 
finished  product  packed  for  shipment 
No  detail  is  too  small  or  unimportant 
to  merit  their  full  attention.  Second, 
quality  in  turn  govema  production-- 
not  a  single  foot  of  Chester  srire  or 
cable  is  ever  Iturried  through”  to  meet 
a  shipping  date  or  heavy  sdiedula. 
Extra  shi^  not  faster  pnxluction  is 
the  method  used  to  break  bottlenedcs 
at  Chester. 

This  two  way  quality  contnd  is  Just 
one  of  many  important  reasons  sdiy 
electrical  and  electronic  men,  in  in* 
creasing  number,  specify  Chester  wire 
and  cable  for  an  extra  measure  of 
reliability.  Why  not  dwdc  jfour  re* 
quirements  with  Chaster  todi^. 


FOK  eVBKY  APFUCAnON^ 

JAIK.74  •  M'-fSMOS'C 
llsek*ll|^  Wke  •  SMsMsd  Mm  an 
flexMe  Cstdi  *  Cenlal  CaMe  *  Ti 


COAXIAL  CABLE 


TV  LEAD-IN  WIRES 


SPECIAL  WIRES  » 
&  CABLES  TO 
SPECIFICATION 


COMMUNICATION 
WIRES  A  CABLES 
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FIG.  4 — WaT*foniw  show  operation  of 
dUcriminotor 


AH PHENOL 


AMPHENOL  builds  to  the 
future  of  ELECTRONICS.. 


(continued) 
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ELtCTRONS  AT  WORK 


Electronics,  tomorrow’s  industry  today,  has  fully 
come  of  age!  As  industrial,  commercial  and  mili¬ 
tary  equipment  manufacturers  turn  more  and 
more  to  automatic  and  semi-automatic  equip¬ 
ment,  electronics  assumes  an  increasingly  promi¬ 
nent  position. 

As  electronics  becomes  increasingly  a  part  of 
our  modern  living  and  its  future  is  unlimited  in 
application,  Amphenol  builds  to  the  future!  A 
program  of  planned  expansion  is  being  conducted 
in  order  that  the  quality  and  immediate  availa¬ 
bility  of  Amphenol  electronic  components  may 
keep  pace  with  the  growing  electronics  giant. 

Underlying  the  design  and  construction  of  qual¬ 
ity  electronic  equipment  has  been  the  realization 
that  no  equipment  functions  any  better  than  its 
RF  and  electronic  circuits.  Because  of  this  fact, 
the  electronics  industry  has  come  to  rely  on  the 
standard  of  Amphenol  quality. 

Amphenol  now  has  five  modem  plants,  each 
one  equipped  and  staffed  to  fulfill  a  critical  phase 
of  the  intricate  and  complex  task  of  supplying 
quality  components  to  the  entire  electronics  in¬ 
dustry. 


AMERICAN  PHENOLIC  CORPORATION 

Chicago  50,  Illinois 


FIG.  3 — Fulse-width  dberiminator  cir¬ 
cuit 


I  Dental  Pulser 

Active  interest  has  bopr.  shown 
by  Electronics  readei.,  in  the 
diagnostic  applications  of  electronic 
devices  in  medicine.  The  grant  of 
U.  S.  Patent  2,603,763  to  Karl  N. 
Axelssohn,  and  Carl  H.  Bjorn,  of 
Djursholm,  Sweden  for  an  “Appa¬ 
ratus  for  Examining  Teeth”  is  in 
line  with  this  interest.  In  Fig.  1 
the  circuit  diagram  of  the  appara¬ 
tus  is  shown.  In  Fig.  2,  there  are 
shown  waveforms  of  the  output  of 
the  device  as  applied  in  dental  pulp 
testing. 

A  pulse  of  current  generated  by 
the  device  is  used  to  excite  the  pa¬ 
tient’s  tooth  to  determine  whether 
the  pulp  is  dead  or  anaesthetized. 
The  strength  of  the  current  AC  of 
I  Fig.  2.  at  which  the  threshold  of 
feeling  is  observed  is  the  measure 
of  the  .state  of  health  of  the  pulp. 
If  no  reaction  is  observed  at  a  level 
of  40  to  60  (xamp  this  is  evidence 
of  anesthetization  or  necrosis  of 
the  pulp. 

There  is  a  definite  requirement  of 
a  steep  rise  in  the  initial  pulse 
period,  but  the  decay  period  does 
,  not  necessarily  have  a  similarly 
I  steep  fall.  The  pulses,  however, 


rules  regarding  infringement  and 
contributory  infringement.  Manu¬ 
facturers  of  electronic  equipment 
and  component  parts,  would  do  well 
to  have  their  patent  departments 
I  inform  them  about  details  of  the 
I  new  laws. 
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FIG.  S — Mounting  and  contacts  ior 
crystal  triods 


must  be  unidirectional  and  have  a  ; 
substantially  rectangular  shape,  ris¬ 
ing  to  the  intended  value  steeply  and 
remaining  at  this  level  for  a  pre¬ 
determined  period,  which  in  prac¬ 
tice  is  5  to  40  milliseconds. 

The  circuit  for  generating  the 
pulse  may  be  any  well-known  pulse 
generator  device.  The  inventors’ 
preferred  embodiment  is  shown  in 
Fig.  1.  A  puLse  having  the  shape 
ABE  is  generated  across  resistor 
R,  by  RC  network  and  the  gas-dis¬ 
charge  tube  acting  as  a  relaxation 
o.scillator.  The  pulse  applied  to  the 
amplifier  grid  is  limited  by  the 
diodes  shown  to  a  shape  ACDE.  The 
output  of  the  amplifier  is  applied 
through  electrodes  one  of  which 
contacts  the  tooth  and  the  return 
circuit  electrode  is  held  in  the  pa¬ 
tient’s  hand. 

Pulae  Width  Diacriminator 

Patent  2,609,501  has  been 
granted  to  G.  B.  Guthrie  Jr.,  a.s- 
signed  to  the  United  States  of 
America  as  repre.sented  by  the  Sec¬ 
retary  of  War,  for  a  “Pul.se  Width 
Discriminator  Circuit.’’  The  circuit 
of  this  invention  is  .shown  in  Fig  3. 
A  group  of  representative  wave¬ 
forms  is  shown  in  Fig.  4.  The  cir¬ 
cuit  will  accept  only  pul.ses  of  a 
critical  duration  t,  or  greater  and  is 
independent  of  the  amplitude  of  the 
pulse.  Tube  F,  is  normally  conduct¬ 
ing;  Vt  is  nonconducting  by  virtue 
of  the  drop  across  the  common 


FIG.  6— Circuit  ol  the  disk-contact  crys¬ 
tal  triode 


electronic 
components 
by  AMPHENOL 

Whatever  your  application  prob¬ 
lem  may  be,  some  one  of  the 
Amphenol  components  contained 
in  the  general  categories  listed  be¬ 
low  will  probably  answer  your 
need. 

Should  your  problem  be  so  new 
or  complex  that  no  existing  compo¬ 
nent  will  serve,  then  Amphenol’s 
complete  engineering  and  labora¬ 
tory  facilities  will  be  concentrated 
in  an  effort  to  solve  your  problem. 

Look  to  Amphenol  for  the  bed 
in  service,  quality  and  delivery! 

RACK  I  PANEL  TYPE 
CONNECTORS 

AN  TYPE  CONNECTORS 

RE  TYPE  CONNECTORS 

AUDIO  CONNECTORS 

POWER  PLUGS 

BLUE  RIBBON  CONNECTORS 

INDUSTRIAL  SOCKUS 

MINIATURE  SOCKETS 

TUBE  SOCKETS  t 
RADIO  COMPONENTS 

MICROPHONE  CONNECTORS 

R6  COAXIAL  CABLES, 

TEFLON  I  POLYETHYLENE 

CABLE  I  WIRE  ASSEMBLIES 

PLASTICS- EHRUDEO 
I  INJECTION  MOLDED 

Write  Department  I3L  for  your 
copy  of  General  Catalog  B-2 

AMERICAN 

PHENOLIC 

CORPORATION 

Chicago  SO,  illimris 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT.  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


fwitcUnv  AaMmbly 


A  highly  efficient  positive  acting 
band  switching  arrangement  for  trou- 


ing  the  coils.  The  complete  assembly 
is  suspended  between  two  cast  bronze 
brackets  for  rigidity. 

The  band  selector  switch  operates 
through  a  geared  mechanism  consisting 
of  a  brass  gear  (approximately  62.25% 
copper,  2%  lead,  balance  zinc)  and  an 
indexing  device  which  rotates  the  two 
coil  housings,  changing  their  beryllium 
copper  supported  coin  silver  contact 
points  and  connecting  the  32  phosphor 
bronze  (approximately  95%  copper, 
5%  tin)  shorting  fingers.  In  this  man¬ 
ner,  the  desired  coils  are  connected  into 
the  circuit  and  the  unused  ones  com¬ 
pletely  disabled. 

Bzom  Tube  Shields 
Fifteen  nickel-plated  cartridge  brass 
(70%  copper,  30%  zinc)  tube  shields 
are  used  to  prevent  unwanted  voltages 
from  being  picked  up  or  radiated  by 
the  various  tubes.  The  shields  are  fas¬ 
tened  to  nickel-plated  brass  shield 
bases  which  are  formed  to  the  tube 
sockets.  The  shields  themselves  are  re¬ 
movable  to  allow  tube  changing. 

Bridgeport  Brass  Service 
Bridgeport  Brass  supplies  a  wide 
range  of  copper-base  alloys  used  in  the 
electronic  field.  As  a  special  service  to 
electronic  manufacturers,  our  Labora¬ 
tory  will  be  glad  to  assist  in  choosing 
the  proper  alloys  for  the  many  different 
applications  found  in  their  field.  Call 
or  write  to  your  nearest  Bridgeport 
representative.  (94 1 7) 
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Wont  more  iniormation?  Use  post  cord  on  lost  page. 


Radio  Receiving  Set, 
R-366/TRRS,  ■  14-tube 
luperheterodyne  with  a 
frequency  range  of  540- 
30,000  kilocycle* covered 
in  five  band*.  Courte*y 
E*pey  Mfg.  Co.,  New 
York 


Commiiiiicattoiis  Receiver  Uses  Copper-base 
AUoys  for  Rugged,  Tronble-fiee  Service 


Hard  practical  experience  gained 
during  extreme  service  conditions  in 
World  War  II  and  the  present  Korean 
War  dictated  the  necessity  of  using 
strong,  dependable,  corrosion  resisting 
materials  in  the  construction  of  the 
R-366/TRR5  radio  receiving  set  de¬ 
signed  for  use  by  the  United  States 
Marine  Corps.  Ocean  spray,  wide  tem¬ 
perature  and  humidity  ranges,  rough 
handling,  and  a  minimum  of  mainte¬ 
nance  care  are  a  few  of  the  many  points 
which  required  consideration. 

It  is  only  natural  that  copper-base 
alloys  due  to  their  resistance  to  cor¬ 
rosion,  ease  of  machining,  ability  to 
take  plating,  and  lack  of  magnetic  prop¬ 
erties  should  play  an  important  part  in 
the  construction  of  this  receiver.  For 
example,  brass  is  used  for  brackets, 
mounting  hardware,  gears,  bushings, 
solder  lugs,  control  shafts,  tube  socket 
bases,  shields,  etc. 

For  dependable  electrical  and  me¬ 
chanical  contacts,  hot  tinned  brass 
(70%  copper,  30%  zinc)  solder  lugs 
are  used  exclusively  on  all  terminal 
boards.  They  are  easy  to  manufacture, 
take  solder  well  and  offer  high  resis¬ 
tance  to  corrosion. 


ble-free  service  is  one  of  the  main  fea¬ 
tures  of  this  receiver.  The  coils  are 
completely  enclosed  fully  protecting 
them  from  dirt  and  damage  from  han¬ 
dling.  Screw  studs  made  from  free  ma¬ 
chining  brass  rod  (approximately  61% 
copper,  3.4%  lead,  remainder  zinc) 
support  the  tuning  slugs  used  for  ad¬ 
justing  the  various  circuits  and  are 
located  on  the  ends  of  the  two  large 
housings  for  making  adjustments  with¬ 
out  opening  the  sealed  units  and  expos- 


Top  view  of  receiver 
R-366/TRRS  *ho*ring 
Band  Svritrhing  A**em- 
bly,  which  ha*  bra** 
gear*,  ca*t  bronce  mount¬ 
ing  bracket*,  and  pho*- 
phor  bronie  aborting  fin¬ 
ger*.  Other  bra**  part* 
illuatrated  are  tube 
•hielda,  control  ahafta, 
tuning  aluga,  and  mount¬ 
ing  bracket*.  Courteay 
Eapey  Mfg.  Co.,  New 
York 


MAGNETIC  RECORDERS 
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r€Pom««* 

tliere’s 
no  room 

for  doubt 


There  can  be  no  room  for  doubt  in 
the  continuity  and  fidelity  of  your 
broadcast  Precisely  the  reason  you 
demand  —  and  get — the  best  in 
transmitting  and  studio  equipment 

Nor  should  you  compromise  with  ' 
quality  in  the  tape  recorder  you 
select. 


In  AMPEX  Recorders  you  will  find 
the  same  matchless  reliability  and 
performance  you  expect  of  your 
transmission  equipment ...  and  for 
the  same  reason — they  are  engi* 
neered  to  the  highest  professional 
standards. 


AMPEX 

brings  yon  these  cost«saving  operating  advantages: 


•  VNmTBBBIJrrB*  sbbvicb 

Undvr  th«  demand  of  heavy-duty  programminc,  AMPEX  Re¬ 
corders  deliver  thousands  of  hours  of  unbroken  service.  Recently 
a  set  of  AMPEX  heads  was  returned  from  Honolulu  for  routine 
replacement  after  11,000  hours  continuous  use,  17  hours  a  day. 
The  heads  were  still  within  AMPEX  specifications  for  new  heads 
and  had  several  thousand  more  hours  of  use  remaining. 

a  MINIMUM  **BOWN  TOMB** 

AMPEX  Recorders  are  designed  for  thousands  of  hours  of  con¬ 
tinuous  operation  with  minimum  *down  time,”  resulting  in  low 
maintenance  costs  and  protection  from  sudden  broadcast  failures. 

•  ACCUBATB  TIMIN« 

AMPEX  split-second  timing  accuracy  protects  your  programs 
and  commercials  from  embarrassing  time  overlaps. 

•  HICMBST  riBBLITV 

Even  when  programs  are  repeatedly  transcribed  from  one  tape 
to  another,  there  is  no  noticeable  build-up  of  noise  level,  “wow” 
or  distortion. 


e  LON«  UFB 

AMPEX  Recorders  are  designed  and  built  for  years  of  service 
dependability.  Its  recordings  match  established  NARTB  stand¬ 
ards.  When  you  have  an  AMPEX,  you  have  a  machine  built  for 
years-ahead  performance. 


IF  YOU  PLAN  FOR  TOMORROW,  BUY  AN  AMPEX  TODAY 


AMPEX 


ELECTRONS  AT  WORK 


(cootinaed) 


cathode  resistance  R,. 

A  sisrnal  as  shown  in  waveform  A 
applied  to  the  input  of  V^,  appears 
at  the  cathode  as  shown  in  wave¬ 
form  B.  At  the  Rrid  of  V,  the  wave¬ 
form  of  C  appears  because  of  the 
inteRratinsr  action  of  R,  and  C,. 
When  at  time  t,  the  voltage  across 
Ct  equals  the  amplitude  of  the  pulse 
appearing  on  the  cathode  of  V, 
(same  as  cathode  of  V,),  F,  becomes 
conducting  to  produce  a  negative 
output  pulse  as  at  D. 

If,  however,  the  pulse  duration 
t,  is  less  than  the  time  required  for 
capacitor  C,  to  reach  the  critical 
value  at  which  the  grid  of  V,  will  be 
more  positive  than  the  cathode,  then 
V,  will  not  conduct  and  not  pass  the 
pulse.  This  condition  of  operation 
is  shown  in  waveform  E. 


Knife-Edge  Transistor 

In  the  transi.stor  fields  patents 
are  currently  appearing  in  rapid 
succe.ssion.  Recent  patent  2,610,234 
granted  to  A.  H.  Dickinson,  as¬ 
signor  to  the  International  Business 
Machines  Corp.,  for  a  novel  “Crystal 
Triode”  is  of  some  interest  as  an 
indicator  of  development  trends  in 
this  art. 

To  overcome  disadvantages  of 
two  point  contacts  in  the  conven¬ 
tional  transistor,  Dickinson's  tran¬ 
sistor  employs  a  whisker  as  the 
emitter  element  and  a  knife-edged 
cylinder  attached  to  a  disk.  The 
disk  surrounds  the  whisker  tip  in  a 
construction  that  can  be  seen  in 
Fig.  5.  A  circuit  connection  that 
can  be  used  for  this  crystal  is  shown 


COlltCTOE  »  *0tTS 


WHEELERS- 

MAKES  THESE  PRODUCTS  A 

THE  WHEELER  INSULATED  WIRE  COMPANY,  iNC. 

DMthn  of  Tho  Sporry  Corp.  •  1101  lAST  AUKOAA  ST.,  WATIRIURY  20,  CONN. 


Ee'OVn.TS 


couECioi  voiTtcE  II  «oirs 


FIG.  7 — Collector  voltogo  Tortus  col- 
loctor  current 
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Identical#  Highly  Stable  D-C  Amplifiers!  Better  High 
Frequency  Response  than  any  other  scope  in  its  field! 


From  low  level  DC  measurements  requiring  good  stability 
to  observing  wave  forms  with  significant  components  as 
high  as  1  me,  the  ST-2B  gives  outstanding  service.  Designed 
to  permit  a  choice  of  short,  medium  or  long  persistence  CR 
tubes,  the  unit  incorporates  identical  direct  coupled  vertical 
and  horizontal  amplifiers.  Filaments  and  screens  on  the  first 
amplifier  stages  are  regulated.  Vertical  selector  switch  al¬ 
lows  choice  of  probe,  calibration,  AC  or  DC  inputs. 


SPECIFICATIONS— MODCL  ST-2B 

FREQUENCY  RESPONSE 
Vtrlictl  Amplifitr 

DC  —  0  to  400  kc.  +0,  —20%,  not  mot#  than  50%  down  at  700  he. 

AC  - 10  cycits  to  400  kc,  +0,  -20%,  not  morn  than  50%  down  at  700  kc, 
Prob*  - 2  cyclos  to  400  kc,  +0,  -20%,  not  moro  than  50%  down  at  700  he, 
Rtjponsa  indopandant  of  gain  or  attanaatoc  satting 
Horirontal  Ampliliar 

DC  -  0  to  400  kc.  +0,  -20%,  not  mora  than  50%  at  700  kc 

AC  —  10  cyclas  to  400  kc,  +0,  -20%,  not  moia  than  50%  down  at  700  he 

Ratponsa  rndapandant  of  fain  or  attanuator  sattin|. 

SENSITIVITY 


Vartical .  AC  10  mv.  rms  inch 

DC  28  mv,  dc,  inch 

Horiioolal .  AC  15  my  .  rms  lnch 


P'oU*  •  ■  .  130  my.  rms  inch 

Daflaction  Platas  Orract 

Vartical .  22  yolti  rms/inch 

Hoiiiontal  25  yolti  rms /Inch 

SWEEP 

Ranga  Triggarad  or  lacuirant  2  cyclas  to  30  kc  (may  ba  eitendad  downwards 
by  adding  aitarnal  capKity  kioss  panal  jKks). 

Sync—  ±lntarnal,  ±hna  and  —Eat.  (raquiras  —.3  yolts  paak  to  paak  lor  aa- 
tarnal  sync).  Sync  limitar  on  racarrant  posibon. 

Swaap  Eapansion  -At  laast  4  bmas  tuba  diamatar. 

PHASE  SHIFT— Nagligibla  phasa  shift  batwaan  amplilfars  trom  0  to  300  kc. 
■LANKINS- 2-aais  blanking  raquiras  20  yolts  paak  to  blank. 

CALIBRATION— Eight  yottagas  ayailabla  by  salactor  switch. 

.1.  .3.  I.  3.  10.  30.  100  and  300  yolts  paak  to  paak  ±15%. 

DIRECT  CONNECTIONS  TO  DEFLECTION  PLATES- Ayailabla  through 

capacitors  intarnal  positioning  ciicuits  still  function. 


germanium  diode  cm 

For  use  in  laboratories,  quality  c 
service  shops.  Measures  d«  *tatK 
of  diiHles.  FORWARD  R^NOES 
1.2,  6  and  12  ntilbamperes  ^ 
4  and  1.2  volts  full  scale.  INVEI 
Current  -60,  120,  .MK)  ‘^OO  m. 

,i.  Voltaae-3,  12  and  120  v 
POWER  REQUIREMENTS:  lOV 
cycle,  approximately  10  watts. 


Cieneral  Elcaric  Company,  Section  423 
Electronics  Park,  Syracuse,  N.  Y. 

Please  send  me  a  copy  of  the  foiliminK  bulletins 
Q  ST-2B(ECL-4)  □  ST.I2A  (ECL-3) 

NAME  . 

COMPANY 


ADDRESS 


CITY 


STATE 


^  GENERAL 
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S,„.h-.n»w  Motor  Dri.oo 


StriM  CM  CAM  REaCLING  TIMERS 

The  Series  CM  Cam  Recycling  Timer  repeats  a  definite 
electrical  ON  and  OFF  time  cycle  continuously.  The  cam 
is  coupled  to  the  motor  by  means  of  a  simple  gear  and 
rack  assembly — and  the  over-all  time  cycle  can  be  easily 
changed  by  substituting  gear  racks.  (Bulletin  33) 

Serits  MC  MULTI-CAM  TIMERS 

The  Series  MC  Timer  is  identical  to  the  CM  Timer,  but 
operates  2  to  6  circuits.  Ail  cams  are  mounted  on  a 
single  shaft,  which  assures  a  common  time  cycle  for  all 
circuits.  Each  cam,  however,  is  independently  adjustable 
for  a  specific  timing  sequence.  (Bulletin  34) 

Strits  RA  SINGLE  aCLE  CAM  TIMERS 

The  Series  RA  Timer  provides  a  single  time  cycle  upon 
being  actuated  electrically  from  remote  control.  A  pawl 
on  the  cam  eliminates  necessity  for  prolonged  closing 
of  relay  switch  when  starting.  (Bulletin  35) 

Series  RC  SINGLE  aCLE  MULTI-CAM  TIMERS 

The  RC  is  identical  to  the  RA,  but  operates  from  1  to  6 
additional  circuits.  Thus  it  provides  all  the  features  of 
the  Series  MC  Timer,  plus  the  single  cycle  control 
afforded  by  the  RA.  (Bulletin  35) 

S«iid  •(  0*4  w»  ikofl  makt  raeommaaMItut  ba$0d 

•a  jraar  porttcatar  aaadt.  lallattat  >aat  fraa  oa  ra^aaif. 

MANUFACTURERS  OF  THESE  AND  OTHER  TIMERS  AND 
CONTROLS  FOR  INDUSTRY—  Time  Delay  Timers  •  Manual 
Set  Timers  *  Tandem  Automatic  Recycling  Timers  *  Running 
Time  Meters  •  Instantaneous  Reset  Timers 


7i/^7com.  y 


INDUSTRIAL  TIMER  CORPORATION 

l»5  EDISON  PLACE  NEWARK  5  N  J 


OUTSTANDING  FEATURES  ARE: 


These  Industrial  Timer  Corporation  timers  pro¬ 
vide  accurate  and  highly  dependable  instruments  for 
control  of  a  single  operation  or  multiple  operations 
(simultaneously  or  in  sequence). 


(1)  the  wide  tange  of  over-all  time  cycles  obtainable 
from  any  one  model; 

(2)  the  ease  with  which  over-all  time  cycles  can  be 
changed: 

(3)  the  simplicity  with  which  individual  cams  can  be 
adjusted  for  ON  and  OFF  periods,  and  positioned  in 
specific  timing  sequence. 
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Multi-channel  - 
telegraph  Al  or 
telephone  A3. 


High  stability  (.003%)  under 
normal  operating 
^  conditions.  J 


CompoMnts 
comervotively 
roteiL  Completely 
tropiccriized. 


Model  446  transmitter  operates  on  4 
crystal-controlled  frequencies  (plus  2 
closely  spaced  frequencies)  in  the  band 
2.5-24.0  Mcs  (1.0-2. 5  Mcs  available). 
Operates  on  one  frequency  at  a  time; 
channeling  time  2  seconds.  Carrier 
power  350  watts,  Al  or  A3  AM.  Sta- 
bility  .003%  using  CR-7  (or  HC-6U) 
crystals.  Operates  in  ambient  O^t0'¥ 
45**  C  using  mercury  rectijiers;~35*‘ 
to  +  45®  C  using  gas-Jillea  rectUiers. 
Power  supply,  200-250  volts,  SOfOO 
cycles,  single  phase.  Conservatively 
rated,  sturdily  constructed.  Complete 
technical  data  on  request. 


Ntrt’t  tiM  idtal  gMMraHNirpoM  Mglh 
frtqHMcy  traMiiiittfrI  Modtl  446... 

v^CMeHNW^ 0*iiCQSCHCyf  HCQIII^R  pOwCv f 

high  stabUity.  Snitabl*  for  poiiit-to- 
point  or  groMid-to-oir  coMMmicatioiL 
Coo  bo  roMotoly  locatod  from 
oporating  posHioiL  Co^oial  fitting  to 
accopt  froqnoncy  shift  signals. 
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ConaollanU,  dMignrn  and  manafacturrn  of  atandard  or  apecial 
ricctronic,  meteorological  and  commoaicaliona  equipment. 

Wont  more  inlormatioH?  Um  poet  cord  on  Iasi  page. 
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- -  MANUAL  AND  MAGNt  IK  ELtC  IRIC  fONIROIS 

tOR  AUIOMOIIVE  INUUSIRIAl  COMMUNICAIIQN  AND  EUCIRONIC  USE 


run  accessibility  in  a 
small  package. 

Contacts,  coil  and  thermal  ele¬ 
ment  replacement  with  use  of 
screwdriver  only.  Magnet  coil 
—  in  molded  phenolic  case 
with  riveted  terminals  — is 
completely  embedded  in  a 
rock-hard  resinous  material, 
thus  protecting  against  oil, 
dirt,  moisture  and  normal  me¬ 
chanical  damage. 


with  Platti>Clad 
Magn«t  Coil 


FIG.  8 — Com  poppor  uaos  r-i  to  oxplodo 
koraols  in  ploatic  boq.  Altoraotivo  ays- 
tom  pops  com,  boqt  it  iator 


in  Fijf.  6  on  p  165. 

Performance  of  the  Dickinson 
crystal  triode  is  indicated  in  the 
curves  of  Fig.  7,  which  compare  the 
output  vs  input  characteristics  of 
the  Dickinson  crystal  with  typical 
crystal  triodes  previou.sly  reported. 

More  output  voltage  for  a  given 
input  signal  and  a  lower  output  im¬ 
pedance  are  claimed  by  Dickinson, 
and  in  view  of  the  latter  charac¬ 
teristic  a  greater  response  at  higher 
frequencies  of  operation. 

Com  Popper 

Use  of  electronics  for  auto¬ 
matically  popping  corn  in  a  coin- 
operated  vending  machine  is  the 
subject  of  patent  2,603,142  granted 
to  C.  C.  Miller  of  Altadena,  Calif, 
for  “An  Apparatus  for  Popping 
Corn  by  High  Frequency  Radia¬ 
tion.” 

A  measured  quantity  of  corn  ker¬ 
nels  already  sealed  in  their  plastic 
container  are  passed  through  the 
dielectric  field  of  an  r-f  oscillator 
and  the  kernels  are  popped  instan¬ 
taneously.  A  diagram  of  this  mech¬ 
anism  is  shown  in  Fig.  8. 

Transistor  Amplifier 

Patent  2,609,459  granted  to  G. 
Bergson,  assignor  to  the  Radio 
Corp.  of  America,  for  a  high-input 


50%  smaller  —  lighter. 

R-B-M  22204-0  meets  AN 
3304-1  specifications.  R-B-M 
engineers  have  developed  the 
22  300-0  currently  used  in 
government  electronic,  air¬ 
borne  and  ground  equipment 
—as  the  electrical  and  mechan¬ 
ical  equivalent  of  the  AN 
3304-1,  yet  50%  smaller  in 
size  with  the  weight. 


HERMETICALLY 

'SEALED 

I^ELAYS 


Write  for 
Bulletin  A5R 


22204-0 


22300-0 


2-8  poles  Non-Reversing. 
2-5  poles  Reversing. 

25  Amp  —  600  AC  Max. 

Contacts  can  be  replaced  with¬ 
out  removing  wiring.  To 
change  coil,  remove  magnet 
frame  and  coil  assembly  only. 
10  and  19  amp.  poles  can  be 
changed  from  normally  open 
to  normally  closed  by  using 
screwdriver  only. 


with  Platti-Clad 
Magnet  Coil 


Write  for 
Bulletin  600 


BIHERAL  ;  ^  f*' 

*  *  Dependable  performance. 

PURPOSE  :  lUUK  •  Available  in  many  contact 

RELAYS  i  •  arrangemen  s. 

Whatever  your  needs  for  inex- 
_  .  .  •  pensive,  dependable  relays  for 

Bill  -  rCrt  •  2  commercial  applications— in- 

Bulletin  570  ,  ,  vestigate  R-B-M  General  Pur- 

•  2  2  pose  Relays. 

Other  R-B-M  products  include:  motor  overload  protectors, 
motor  starting  relays  and  low  voltage  DC  electrical  devices. 

Comult  R-B-M  On  Your  Control  Problems  —  Write  Department  B-2 


R-B-M  DIVISION 


hflw$>sro« 


collectm 

-ai»5 


CMlTTet 
HAS  ' 


CORP 


^ogonsport^  Indiana 


FIG.  9 — Transistor  oinpIUlor  usoa  im- 
pedanco  between  emitter  and  collector 
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Wont  more  intormotion?  Uic  poit  cord  on  lost  pogo. 


n<»U  mr*  •aly 
la  4laaia*ar  «arf 
1H”  l«a«;  waifM 
1.0  ae.  Taa-tara  10« 
tIMa  wira  fivat  aO> 
|a«taiaataacaracy 
af  1/3000  la  a  100< 
afcai  aalf— 1/4S00  la 
m  SO.OOO-ahai  aalt. 


Heiipot 


DRIVER-HARRIS 


Cytowoy  view  of  Model  A  lO-turn  Helipof  preciMon 
helicol  potentiometer  Re^istonce  element  lonq  i\  con> 

toined  in  co%e  2"  i  1*13  lAr"  diomrter  On  element  ore 
wound  3003  to  9800  turn%  of  resistance  wire,  depending 
on  total  resistance  value  required  Adjustment  occuracy 
is  12  to  14  times  that  of  conventionol  sinqle-turn  potenti- 
ometer  of  equal  diameter 


To  win  consumer  preference  and  assure  customer 
satisfaction,  Heiipot  Corporation  is  guided  by  a  basic 
policy  that  has  proved  as  effeaive  as  it  is  simple.  It  is: 

( 1 )  to  produce  components  of  the  highest  precision,  and 

(2)  to  realize  the  economies  inherent  in  mass  produaion. 
By  following  these  objeaives,  Heiipot  has  become  the 

world’s  largest  maker  of  precision  potentiometers,  pro* 
ducing  the  widest  seleaion  of  single-turn  and  multi-turn 
units  available  anywhere. 

States  Heiipot:  “Our  policy  of  mass  producing  the 
highest  precision  potentiometers  praaicable,  in  order  to 
deliver  top  quality  at  moderate  cost,  is  reflected  in  the 
fact  that  standard  linearity  accuracy  of  all  our  stock  models, 
selling  competitively,  is  held  to  ±0.5%.  Our  reliance  on 
Driver-Harris  alloys  such  as  Nichrome  V,  Advance,  and 


Karma  to  provide  resisunce  windings  for  many  of  our 
produas  constitutes  a  strong  endorsement  of  Driver- 
Harris  skills  and  reliability.” 

Driver-Harris  takes  particular  pride  in  having  played  so 
important  a  role  in  the  Heiipot  story,  and  is  fully  con¬ 
scious  of  the  responsibility  the  confidence  of  this  famous 
manufacturer  imposes. 

Nichrome*,  Advance*,  and  Karma*  are  at  your  service, 
too;  as  are  more  than  80  other  alloys  developed  exclusively 
by  Driver-Harris  for  application  in  the  elearical  and 
electronic  fields.  We  feel  confident  that,  like  Heiipot,  you 
will  realize  outstanding  advantages  by  putting  one  or 
more  of  them  to  work  for  you.  Let  us  have  your  speci¬ 
fications.  We'll  be  glad  to  make  recommendations  based 
on  your  specific  requirements. 


n.M  u.s.  0*. 


Sofa  ^cductrt  •>  Nichromt,  Advenca,  aad  Karma 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

BRANCHES:  Chicago,  Oolreil,  Clavoland,  lot  Angolot,  Son  Eroncitco 
In  Conodoi  Tho  B.  Gt»4ING  WIRE  COMFANY,  Ltd..  Hamilton.  Oidoria. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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SOUTHCO 


when  you  think  of  fastening 
think,.. 


BOO«  ilTAiNINO  SraiMIt 


KIIW  PASTINflIS 


Here  is  help  in  securing  the  right  fastener 
for  your  particular  needs  in  metal-to-metal  and 

metal-to-wood  applications.  Southco  engineers  work 
with  you  to  find  the  standard  or  special  fastener  that  means 
lowest  overall  costs. 


Holding  power,  speed  and  ease  of  installation,  elimination 
of  special  tooling,  convenience  of  use  in  opening  and  closing  applications 
, . .  each  faaor  involved  is  analyzed  to  assure  the  best  fastener 

at  lowest  possible  cost.  When  special  designs  are  indicated, 
the  experience  and  background  of  Southco  engineers  in  solving 
thousands  of  fastener  problems  can  be  of  special  value  to  you. 

When  you  are  faced  with  a  fastener  problem,  write 
Southco  Div.,  South  Chester  Corporation,  1417  Finance  Bldg., 
Philadelphia  2,  Pa.  District  Offices  are  located  in  principal  cities. 


ott¥i  inrm 


SOUTHCO 


ADJUSTAUI 
MWL  PASriNUS 


OFFICES  IN  PRINCIPAL  CITIES  .  .. 

WMRVtR  TWO  OI  MOei  PARTS  ARC  FASTOIB)  TOGCTHO,  STANDARD  AND  SPtCIAl  DESIGNS  FOR  IMPROVH)  PERFORMANCE  AND  LOWH  PRODUCTION  COSTS 


Want  more  information?  Use  post  card  on  last  pofic. 
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FROM 

V.H.F.  TO  S.H.F. 


RADAR  TEST  SET 
S  AND  X  BAND 


..Vi*  'T 


zt//^ 


^0 
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LABORATOIRES  R.  DERVEAUX 


BURIAUX  IT  USINtS 


lAIORATOIRfS 


ELECTRONS  AT  WORK 


(cMtiniied) 


imjMHlance  transistor  amplifier  de¬ 
scribes  circuit  means  for  accom¬ 
plishing  the  claimed  results. 

By  the  insertion  of  an  impedance 
between  the  emitter  and  collector 
electrodes,  as  shown  in  Fig.  9,  Berg¬ 
son  shows  that  when  the  output  is 
taken  from  a  point  on  this  im¬ 
pedance  the  input  impedance  of  the 
transistor  amplifier  is  raised  to  a 
much  higher  level.  Improvement  re¬ 
sults  in  the  operation  of  transistor 
amplifiers  by  reduction  of  the  load- 


Two  Special  Purpose  Connectors  by 


UlF  .^itOlCnEO 

c  i»  touvtd 


iiocKiiit; 

CSC 


FIG.  10 — Frequency  meter  meoeuree  dis¬ 
charge  of  Geiger  tube 


Quick  Disconnect 


Simply  push  male  and  female  members 
together  and  lork.  To  diseonnert  with 
minimum  resistance,  pull  bark 
sleeve  on  plug  shell  and  disconnect. 
F^xceplionally  low  disengaging  force  required 
( less  than  6  lbs.,  excepting  pin  friction). 
Vibration  proof,  moisture-proofed 
with  synthetic  rubber  insert.  Meets 
AN  pin  pattern  and  voltage  requirements, 
in  accordance  with  MIL  C-5013. 

Plug  shell  and  coupling  sleeve  are 
aluminum  alloy,  cadmium  plated 
and  iridite-sealed. 

(Federal  Spec. 

QQP- 416,  Type  2.) 


ing  effect  of  the  normally  low  input 
impedance  shown  by  previously 
disclosed  transistor  amplifiers. 

Briefly  the  operation  of  the  high- 
impedance  transistor  amplifier  may 
be  described  as  follows.  The  output 
is  derived  from  load  resistor  R,  in 
the  collector  circuit  of  Fig.  9.  A 
part  of  the  output  current  flows  to 
the  emitter  circuit  and  opposes  the 
emitter  current  to  raise  the  input 
impedance  and  increase  the  gain  of 
the  amplifier. 


Battery  Connectors 


8-pin  type  for  both  A  and  B  batteries 
used  in  all  types  of  held  communication 
equipment.  “RUCCEDIZED”  fur  extra 
security  and  long  service  life:  polarizing 
atud  is  ALL  METAL  and  all  metal 
parts  are  cadmium  plated  and 
sealed  with  an  iridite  sealer. 

Cable  may  be  brought  out  at 
any  desired  side  position  and 
locked.  Handy  bail  makes  removal  from 
inaccessible  places  easy.  ^ 


Frequency  Meter 

A  rather  unusual  frequency  meter 
of  particular  application  to  Geiger- 
Muller  tubes  is  the  subject  of  patent 
2,609,512  granted  to  H.  Conviser, 
assignor  to  Bendix  Aviation  Corp, 

The  frequency  meter  is  illus¬ 
trated  in  Fig.  10.  In  operation 
ionization  of  the  G-M  tube  applies  a 
pulse  of  negative  polarity  across 
capacitor  C  on  to  the  grid  of  a  stable 
free-running  blocking  oscillator  to 
quench  the  oscillator  for  the  dura¬ 
tion  of  the  pulse.  During  this 
quenched  interval  the  cathode 
bridge  /?„  R„  R,  and  R.  made  up  of 
temperature-sensitive  resistors  and 
forming  an  arm  of  the  Wheatstone 
bridge  averaging  circuit,  will  no 
longer  have  a  potential  across  it  to 
unbalance  the  bridge  and  provide 


RsmpHkU  Typust 

Round  flange  tingle 
hole  panel-muuntcd.  square 
flange  fur  4  bulls,  or  specially 
flanged  lo  specificaliun.  All  con* 
lacta  silver  plated. 


VMt  tovMa  yaw  Inaalrlat  on  any  prublrms  ron- 
eeniing  connerlori.  Our  wealth  uf  engineering 
experience  in  this  specially  is  al  your  service. 


CORPORATIONS, 

41  South  Sixth  Stroot,  Newark,  N.  J. 
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Let  INDIANA  engineers  help  you  with 
your  design  problems.  They  can  supply  — 
out  of  stock  —  many  types  and  sizes  of 
INDIANA  HYFLUX  Alnico  V  for  your 
experiments,  can  suggest  those  best  suited 
to  your  product. 

INDIANA  is  the  only  manufacturer  fup 
nishing  all  commercial  grades  of  permanent 
magnet  alloys.  You  have  a  choice  of  cast, 
sintered,  formed  or  ductile  materials. 


Whether  your  problem  is  new  design  or 
product  improvement,  take  advantage  of  the 
greater  energy  product  INDIANA  HYFLUX 
Alnico  V  offers! 

These  exclusive,  new,  super  strength  per' 
manent  magnets  mean  lower  production  costs, 
more  compact  design  and  higher  efficiency 
for  your  products. 

What’s  more,  INDIANA  HYFLUX  — 
with  its  16%  greater  energy  product  — 
costs  not  a  penny  more  than  regular  Alnico  V ! 

Here's  still  another  bonus  you’ll  enjoy! 
THE  INDIANA  STEEL  PRODUCTS 
COMPANY,  world’s  largest  producer  of 
permanent  magnets,  offers  free  of  charge  its 
wealth  of  experience  and  “know'how”  that 
has  developed  more  than  30,000  permanent 
magnet  applications. 


Why  delay  —  write  or  phorte 
IHDIAHA.  today.  Ail^ 
for  Catalog  ?^o.  1  lA-3  that 
describes  stocl^  experimental 
magnets. 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 

VAlfARAISO,  INDIANA  •  •  •  Salts  Officat  Coost  to  Cobtf 


ELECTRONICS  — Februofy.  1953 


Wont  more  informotioo?  Use  post  car4  o«  lost  pope. 
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MODEL  AJ  HEIIPOTS 

Tht  AJ  it  I  hifh  perform- 
met  10-turn  ntlictl  po- 
tontiomotor  of  miniaturo 
tilt  m”  din.)  and  light 
waight  (1  01.).  AvailMlt 
with  bttthing  mount  (AJ) 
or  tarvo  mount  (AJS),  both 
with  titavt  btaringt. 
Sarvo  mount  tito  avaiiabla 
with  procition  ball  baar- 
ingt  (AJSP). 

10-tuint . . .  Power  rat¬ 
ing  2  wattt . . .  Coil 
length  IS". . .  Linearity 
tolerance  ±0.5%  (Std.) 
. . .  Starting  torque  0.75 
01.  In. . . .  Wgt.  1  01. . . . 
Dia.  %".* 


TAILE  OF  STOCK  VALUES 


Catalog 

Total 

ResistaKO 

Wire 

Tamperatma 

He. 

(Ohms) 

Turns 

CMfficient 

100-AiZ 

100 

3,000 

.00071 

SOO-AIZ 

500 

2,500 

.00002 

1,000-AJZ 

1,000 

3,400 

.00002 

5,000-AJZ 

5,000 

4,250 

.00013 

10,000-AiZ 

10,000 

4,000 

.00013 

20,000-AJZ 

20,000 

5,350 

.00013 

30,000-AJZ 

X,000 

5,450 

00002 

SO,000-AIZ 

50,000 

6,550 

00002 

M 


.  i 


t 

t) 


MODEL  A  HELIPOTS 

The  most  widely  adapt¬ 
able  of  all  fflultiturn  Heli- 
pott.  A  lO-turn  unit  of 
convenient,  compKt  tiie 
offering  retolution  kcu- 
raciet  12  to  14  timet  that 
of  conventional  tingle- 
turn  uniti  of  tame  diam¬ 
eter.  10-turn  range  permits 
direct  decimal  raadingt. 

lO-turnt  .  .  .  Power  rat¬ 
ing  5  watts  .  .  .  Coil 
length  46.5"  . . .  Linearity 
tolerances:  ±0.5%  (Std. 
all  values),  (±0.1%  SK 
and  up,  ±0.25%  below 
5K).- 


MODEL  0  HELIPOTS 

A  large  diameter  (3-5/16”) 
IS-turn  Helipot  with  139” 
slide  wire  length  provid¬ 
ing  the  highest  resolution 
(.01%  to  .003%)  and  ad¬ 
justment  accurKy  avail¬ 
able  today  in  a  standard 
mass-production  unit.  Rug¬ 
ged,  dependable,  low  in 
cost. 

15-turns  .  .  .  Power  rat¬ 
ing  10  watts  .  .  .  Coil 
length  139”. . .  Linearity 
tolerance  ±0.5%  (Std.).* 


fi  C 


TAKLE  OF  STOCK  VALUES 
TtUI 


Catalag 

Resistance 

Wire 

Temperature 

Na. 

(Ohms) 

Tuns 

CMfficieut 

25-AZ 

25 

3,000 

.00071 

50-AZ 

50 

3,200 

.00071 

100-AZ 

100 

3,800 

00071 

200-AZ 

200 

4,750 

.00071 

500-AZ 

500 

4,000 

.00002 

1.000-AZ 

1,000 

5,000 

.00002 

2,000-AZ 

2.000 

6,500 

.00002 

5.000-AZ 

5,000 

7,200 

.00013 

10.000-AZ 

10,000 

9,000 

.00013 

20.000-AZ 

20,000 

10,000 

.00013 

30.000-AZ 

30,000 

11.500 

.00013 

50,000-AZ 

50,000 

12.500 

.00013 

100.000-AZ 

100,000 

15,000 

.00013 

200.000-AZ 

200,000 

15,500 

.00013 

300.000-AZ 

300.000 

16,000 

.00013 

TAILE  OF  STOCK  VALUES 


Catalag 

Tatal 

Resistauca 

Wire 

Temperature 

Na. 

(Ohms) 

Tuns 

CMfficieut 

1.000-BZ 

1,000 

10,900 

00002 

5.000-BZ 

5,000 

19,600 

00002 

10,000-BZ 

10,000 

17,700 

.00013 

25.000-BZ 

25,000 

21.800 

.00013 

50.000-BZ 

50,000 

25,400 

.00013 

100.000-BZ 

100,000 

34,100 

00013 

Please  note  that  1000  volts  is  highest  that  may  be 
applied  across  coil  regardless  of  resistance  value. 


•1  ~ 


TAILE  OF  STOCK 

VALUES  1 

MODEL  C  HELIPOTS 

Catalag 

TaUI 

RMistauce 

Wire 

Temperature 

Identical  in  general  de¬ 
sign  to  Model  A  except  has 

Catalag 

Na. 

(Ohms) 

Tuns 

Caefficient 

distance  winding  and  pro- 

Na. 

l.OOO-TZ 

1,000 

705 

various 

proportionately  shorter 

10-CZ 

2,000-TZ 

2,000 

750 

various 

length.  Ideal  for  high-ac- 

50-CZ 

5.000-TZ 

5,000 

800 

various 

curacy  applications  with 

100-CZ 

10,000  TZ 

10.000 

1,650 

various 

restricted  behind-panel 

500-CZ 

20,000-TZ 

20,000 

1,500 

.00002 

depths. 

1.000-CZ 

25,000  TZ 

25,000 

1,500 

.00002 

3-turns  .  .  .  Power  rat- 

5,000-CZ 

30,000-TZ 

30,000 

1,400 

.00002 

ing  3  watts  . . .  Coil  length 

10,000-CZ 

50,000-TZ 

50,000 

1,400 

.00002 

13V5”. . .  Linearity  toler- 

20.000-CZ 

100,000-TZ 

100,000 

1,500 

.00002 

ance  ±0.5%  (Std.)  .  .  . 

30.000-CZ 

Behind-Panel  Length 
1-9/64".* 

50.000-CZ 

TAILE  OF  STOCK  VALUES 


Tatal 

Resistance 

(Ohms) 


Wire  Temperature 

Turns  Coefficient 


■ 


MODEL  t  HELIPOTS 
A  snijil,  «<tra  ru|((() 
sln|le-turR  pot  developed 
initially  for  aircraft  servo 
mechanisms.  Its  compKt 
sire,  hl|h  accuracy,  long 
life  make  it  ideal  for  many 
instrumentation  and  servo¬ 
mechanism  applications. 

1-turn  . . .  Power  rating 
2  watts  . . .  Coll  length 
lU". . .  360*  Cont.  MKh. 
Rotation . . ,  Linearity  tol¬ 
erance  ±0.5%  (Std.) . . . 

Wgt.  2  Oi _ Ola.  1- 

5  16".* 


TAIL!  OF  STOCK  VAIUIS 


TAKLI  OF  STOCK  VALUIS 


First  production  potenti¬ 
ometer  equipped  with  ball¬ 
bearing  shaft  supports  as 
standard  and  3-way  servo- 
type  mounting.  Ganged  as¬ 
semblies  can  be  independ¬ 
ently  phased  after  Instal¬ 
lation  without  external 
clamps  or  brackets. 

1-turn  . . .  Power  rating 
5  watts  . . .  Coil  length 
5>/r".  . .  360*  Cont.  Mech. 
Rotation  . . .  Linearity  tol¬ 
erance  ±0.5% . . .  Starting 
torque  10  ±  .25  oi.  in.* 


Fatal 

Catalog  ResistaMc  Wirt  Temperature 

Nt.  (Ohms)  Tuns  CKflkieut 

100-12  100  6X  .00002 

1,000-12  I.OOO  875  .00017 

5,000-12  5,000  1,300  .00017 

10.000-12  10,000  1.475  .00017 

20,000-12  20,000  1,900  .00017 

X.000-12  30,000  1,975  .00017 

50,000-12  50,000  2,260  .00002 

Please  note  that  400  volts  is  highest  that  may  be  applied 
across  coil  regardless  of  resistance  value. 


Tttal 

ResistaKo 

(Ohms) 


10-G2 

100-G2 

500-G2 

1.000-G2 

5,000-02 

10,000-02 

20,000-02 


MODEL  F  HELIPOTS 

A  3"  dia.  single-turn  high- 
riecision  potentiometer 
ith  continuous  mechani¬ 
cal  rotation  and  minimum 
dead  spot  between  electri¬ 
cal  ends  Versatile  in  ap¬ 
plication.  Ideal  where  con¬ 
tinuous  rotation  simplifies 
circuitry. 

1-furn  .  .  .  Power  rating 
5  watts  . . .  Coil  length 
9>4”. .  .  Linearity  toler- 
jance  ±0.5%.* 


Tttal 

Resistance 

(Ohms) 


Wirt  Temperature 

Tuns  CMfflcitut 

800  .00002 

1,300  .00002 

1,200  .00013 

2,000  .00013 

2,500  .00013 

2,700  .00013  j 

4,000  00013 

5,000  .00002  I 


Catalig 
Nt. 

100-F2 
500-F2 
1.000-F2 
5,000-F2 
10.000-F2 
20.000-F2 
50.000-F2 
100.000-F2 

P'ease  note  that  400  volts  is  highest  that  may  be 
applied  across  coil  regardless  of  resistance  value. 


MODEL  W  DUODIALS 

A  large  diameter  (Aa'a")  multi-tun  dial  ideal  for 
primary  control  applications.  The  inner  dial  shows 
the  exKt  position  of  the  slider  on  any  multi-turn 
Helipot  whiie  the  outer  dial  shows  the  particular 
turn  on  which  the  slider  it  moving.  Thus  with 
10-turn  units,  readings  can  be  made  dirKtIy  In 
decimal  equivalents  of  total  resistance  winding. 

Since  primary  diai  is  direct-connected  to  shaft, 
backlash  it  eliminated. 

Available  in  10:1,  15:1,  25:1,  and  40:1  Ratios  for 
use  with  various  Helipot  models  at  well  at  with 
other  multi-turn  equipment. 

WriU  for  full  PeUils. 


LABORATORY  HELIPOT-MODEL  MOA 

This  unit  combines  in  a  handsome  walnut  cate  a 
10-turn  Helipot,  an  "RA"  Duodial,  and  thrae-way 
binding  potts  for  quickly  setting  up  and  changing 
experimental  or  temporary  circuits.  Ideal  for  labora¬ 
tory  and  instruction  purposes  ...  it  far  more  com¬ 
pact,  simpler  and  5  times  fatter  to  set  than 
decade  boxes. 

Power  rating  5  watts  .  . .  Linearity  0.1%  . . . 
Standard  Resistance  Ranges  100  ...  500  .. .  1,000 
. . .  5,000  . . .  10,000 . . .  20,000 . . .  50,000  . . .  100,000 
ohms  In  stock.  Other  ranges  on  order, 
write  fur  full  details. 


MODEL  RA  Precision  DUODIALS 

A  beautiful,  precision.built,  multi-turn  dial  of  com¬ 
pact  dimensions  (1-13, 16*  dia.)  for  all  types  of 
quality  multi  turn  installations.  Features  unique 
"jump”  mechanism  that  keeps  secondary  dial  sta¬ 
tionary  until  primary  dial  has  completed  a  full  turn 
-then  secondary  dial  "jumps"  to  new  position.  A 
vibration-proof  lock  holds  dial  settings  whenever 
desired. 

Black  nylon  knobs,  satin  aluminum  dials,  quality 
"feel"  and  appearance  throughout.  Available  in 
10-turn  design  for  use  with  3  and  10-turn  Helipots 
and  in  RAJ  version  for  use  with  small  AJ  Helipots. 

Write  fur  full  deUils. 


I 


ask  about  the  Milford  Method 


This  scientific  approach  to  product  and  parts 
assembly  is  a  fastener-engineering  consult¬ 
ing  service  which  analyzes  your  needs  at 
the  blueprint  stage... before  you  invest 
in  expensive  tools  and  dies!  It  projects 
for  you  the  right  fastener.  Look  into 
the  economies  of  the  "MILFORD 
METHOD"  now.  Send  your  blue¬ 
prints  and  samples  for  analysis 
and  planning  by  the"MILFORD 
METHOD",  or  write  for  the 
"Milford  Method"  brochure 
today. 


ILFORD  RIVET  &  MACHINE  CO. 

MIIFOID,  th.  nam.  t.  rivM  in  your  m.mery  for  fodonort. 


855  Bridgeport  Ave.,  Milford,  Conn. 

806  Illinois  Ave.,  Aurora,  III. 

1106  W.  River  St.,  Elyria,  Ohio 
26  Platt  Street,  Hatboro,  Penn. 

715  So.  Palm  Ave.,  Alhambra,  Calif. 


iLECntONS  AT  WORK 


(continued) 


j  an  indication  of  the  unbalance  on 
I  the  meter.  The  meter  is  adjusted  to 
'  show  the  average  of  the  pulses  ap¬ 
pearing  at  the  output  of  the  G-M 
I  tube. 


Prediction  of  Electronic 
Failures 


The  failure  of  a  tube  or  other 
component  in  an  electronic  device 
can  happen  suddenly  or  result  from 
prradual  deterioration.  Po.ssibility 
of  sudden  failure  can  be  reduced 
only  by  improvement  in  design,  but 
the  nature  of  gradual  deterioration 
makes  possible  the  detection  of  a 
failing  component  before  it  becomes 
inoperative. 

Detection  of  incipient  failure  in 
multistage  equipment  by  input-out¬ 
put  measurements  is  unreliable.  Tol¬ 
erances  in  overall  measurements 
may  mask  changes  caused  by  dete¬ 
rioration  of  a  tube  in  one  stage,  and 
the  point  at  which  deterioration  be¬ 
comes  detectable  may  practically 
coincide  with  the  failure  point.  In 
order  to  make  successful  predic¬ 
tions  a  means  of  testing  individual 
stages  is  necessary. 

A  technique  developed  experi- 
:  mentally  by  the  National  Bureau  of 
I  Standards  permits  an  un.skilled 
^  maintenance  man  with  a  portable 
!  failure-prediction  unit  to  test 
slightly  modified  equipment  for  fail- 
I  ing  components.  The  prediction 
j  unit  includes  a  3,000-cycle  oscilla- 
I  tor,  voltage  sensing  circuits,  a  leak- 
I  age  detection  circuit  and  an  alarm 
I  light. 

I  Measurement  Procedure 

j  In  use,  the  unit  is  plugged  into  . 
I  the  device  being  tested  and  a  multi- 


MAXMUM  mOCTlON  PERKX) 


FIG.  1 — Chart  showing  dst.riorotion  In 
p.rformanc*  during  111*  of  componsnt. 
This  typ.  of  curve  is  applicabU  to 
many  types  oi  components  including 
tubes,  resistors,  capacitors  or  complete 
subassemblies 
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in  this  unique  clutch  mechontsm.  the  motor  is  permonentty 
connected  to  the  sun  gear  of  a  difterentiai  gear  system  A 
solenoid  pawl  moves  between  the  two  differential  members 
so  that  only  one  is  free  to  rotate  at  one  time  Starts  and 
stops  are  thus  effected  by  positive  engagement  of  pawl  with 
geor.  Thr^re  can  be  none  of  the  slippage  or  overrun  associ 
ated  with  friction  clutches,  nor  can  character4stics  change 
with  age 


POSITIVE  ACTION  CLUTCH 
WITH  Olff^RiNJIAl  GEAR 
PREVENTS  SLIPPING  OR  OVERRUN 


r  Kj  «'«•  fC)  I  y  Sy  »ff»m 

pooff*  »0 


I  Son  d'fectfy 
iwcl^d  lo  mofo' 


Potnlrf  d'^(*r«ntiai 


3o  ■  HmrrTLloil 

funmo^  r 
••  li'nmu  :  y<l 


6  jlrh  •-  dr*  vn**frj.i 

•  d  pavs>t  lostonlly  tiops 

tiandk  ond  ppw»»fr  is  frank 
tf>rr«d  bocti  to  ftmm  run 
nmq  d>*tpr«nty)t  mt>mbe' 


-r  -  p 


i 


made  from  SILECTRON  strip 

(grain-oriented  silicon  steel) 

The  use  of  "E"  cores,  wound  from  grain-oriented  silicon  steel,  results  in 
weight  and  size  reduction  as  well  as  higher  efficiency  and  possible  cost 
savings.  *'E’’  cores  can  be  supplied  in  a  variety  of  window  sizes  and  core 
areas  from  1,  2,  4  or  12-mil  Silectron  strip,  for  high  or  low  frequency 
3-phase  applications.  •  All  Arnold  cores  are  made  by  precision  methods, 
and  carefully  tested  under  closely  controlled  conditions  to  assure  highest 
quality  and  reliability.  We'll  welcome  your  inquiries. 


WAO  4437 


The  Arnold  Engineering  Company 

SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 

General  Office  &  Plant:  Marengo,  Illinois 


C-C*rts  t*  nett  any  re«|irirtneiit 

For  yuur  single-phase  applications, 
Arnold  *'C”-Cores  are  available  in 
any  shape  and  quantity,  and  in  any 
size  from  fractions  of  an  ounce  to 
hundreds  of  pounds  .  .  .  wound 
from  Silectron  strip  in  a  wide 
range  of  ultra-thin  and  heavier 
gauges.  (Sizes  up  to  10  lbs.  in 
12-mil  strip;  to  any  weight  in 
thinner  gauges.) 
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onsistently 


CORNELL-  DUBILIER 


"Lmt'M  takm  thia  cajMcifor  ptoblam  to  About  3  times  out  of  4, 

we  find  that  a  capacitor  problem  sxibmitted  to  us  has  come  up  before,  and  the 
solution  is  ready  and  waiting. 

Coincidence?  No,  just  that  C>D  is  usually  called  on  to  tackle  the  capacitor 
problems  of  other  companies  engaged  in  the  some  type  of  work  os  your  own. 

li  your  problom  la  now  or  old,  our  onginooro  will  bo  glad  to  coUaborato  with  you. 
ComoU-Dubilior  Eloctrie  Corporation.  South  Ploln&old.  Now  Jorooy. 


worUVs  largest  manufacturers  of  capacitors 


C*»«CITO*t 


teuTM  rutiNritLO.  n.  t.  •  ntm  ■toronD.  woncisitii  and  CAM«*<o<.t,  mas-...  •  MoviotNCt.  a.  i.  inoianaaocis.  ind.  •  f  uquav  SAamos,  n.  c.  •  sutsiDiAar,  thc  aAoiAar  coaA.,  CLtvtLANo,  e. 
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Scientific  minds  at  H.  H.  Buggie^ 
And  Company  are  constantly 
at  work  with  electronic 

AeteoAck 

to  make  possible  advanced 

cletlQH 

and  outstanding  features  of 

rnginminq 

all  of  which  is  supplemented  by 
skilled  craftsmanship  in 


to  provide  outstanding  products 
including  .  .  . 

CONNECTORS,  CAOLE  ASSEMBLIES 
and  COMPONENTS  for 
America’s  electronics  industry 


AN  Types 
RF  Types 
Rack  and  Panel 
Cable  Assemblies 


Sa/f/  Euglnerrs  in  AH  Principal  Cities 


IK  ADDITION  to  the  products  listed  above, 

H.  H.  Buggie  And  Company  designs,  engineers^ 
and  manufactures  many  special  parts  and  assemblies 
for  companies  in  the  field  of  electronics. 

We  invite  your  inquiries. 


H.  H.  BUGGIE 
And  Company 


I  SLECTRONS  AT  WORK  (ceatiRMii) 

i  position  switch  is  used  to  connect 
I  the  tester  with  individual  stages. 

I  Audio  signals  of  different  predeter- 
I  mined  levels  are  applied  to  the  grid 
of  each  stage.  Each  of  the  input 
signals  is  preadjusted  so  that  the 
j  voltage-sensing  circuit  will  actuate 
the  alarm  light  if  the  gain  of  the 
I  stage  has  decreased  by  more  than 
I  the  safe  amount.  A  separate  three- 
position  switch  on  the  test  unit  al¬ 
lows  capacitor-leakage  sensing  and 
voltage-and-current  sensing,  in 
I  addition  to  gain  sensing. 

In  electronic  equipment,  the  most 
I  common  cause  of  failure  is  defec- 
i  tive  tubes.  The  failure  predicting 
unit  operates  by  sensing  the  de- 
!  crease  in  transconductance  of  tubes 
in  critical  stages.  To  do  this,  the 
tube  is  operated  as  a  resistance- 
coupled  amplifier.  A  3,000-cycle 
signal  is  applied  and  the  sensing 
unit  determines  if  the  gain  has 
fallen  below  the  predetermined 
limit.  Defects  in  components  other 
than  tubes  will  be  detected  by  this 
test  if  their  change  affects  the  gain 
of  the  stage. 

In  developing  the  failure-predic¬ 
tion  unit,  six  18-stage  military  re¬ 
ceivers  were  modified  to  permit  in¬ 
sertion  of  the  audio  signal  and 
measurement  of  gain.  The  receiv- 
j  ers  were  then  subjected  to  a 
1,000-hour  accelerated  aging  test. 
Temperatures  were  cycled  between 
10  C  and  120  C  with  a  total  period 
I  of  fifteen  minutes.  Voltages  were 
!  maintained  at  16  percent  above  de¬ 
sign  values  and  plate  voltages  were 
I  raised  periodically  to  150  percent  of 
normal  for  one  second,  to  simulate 
i  switching  transients.  Prediction 
checks  were  made  every  five  hours. 

In  the  thousand-hour  test  period, 
79  tube  failures  occurred  in  the 
j  six  11-tube  receivers.  Of  these 
I  failures,  65  were  of  the  gradual  and 
i  predictable  type.  There  were  14 
I  open  and  .short  circuits,  six  of  which 
!  occurred  during  a  60-hour  period 
j  when  heaters  and  plates  were  cycled 
one  minute  on  and  one  minute  off. 
The  other  eight  failures  were 
spread  over  the  remaining  940-hour 
period. 

Of  the  65  predictable  failures,  58 
were  accurately  predicted  many 
hours  before  the  receiver  failed.  Of 
the  seven  predictable  failures  not 
successfully  predicted,  four  were  in 
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are  more  and  more  industries  ^ 
specifying  ADLAKE  Mercury  Relays 
for  Timing  and  Control  functions? 


...BICAUSI  they  are  designed  and  built  to  meet  the 
most  exacting  needs  of  industry!  They’ve  won  their  place 
by  proven  dependability — year  in  and  year  out — in  jobs 
that  conventional  relays  can  do  in  an  uncertain  manner 
at  best!  For  every  adlakb  relay  is  tested — and  guaran¬ 
teed — to  meet  specifications! 

for  Inttanc*,  adlake  Mercury  Relays  have  proved  their 
ability  to  stand  up  under  the  most  adverse  conditions  of 
temperature  and  moisture.  Their  time  delay  character¬ 
istics  are  fixed  and  non-ad justable... normal  line  voltage 
fluctuations  or  ambient  temperatures  from  — 38.8°  to 
200°  F.  have  no  material  effect  on  these  characteristics. 

Y«t,  in  chick  incubators  or  diesel  generators ...  wherever 
sensitivity  and  dependability  are  required ...  adlake 
Relays  can  always  be  counted  on!  Send  for  the  adlake 
Relay  Catalog  today ...  no  obligation,  of  course.  The 
Adams  &  Westlake  Company,  1107  N.  Michigan, 
Elkhart,  Indiana. 

EVERY  ADLAKE  RELAY  GIVES  YOU  THESE  PLUS  FEATURES: 

•  HERMiTICALLY  SEALED— 4u*l,  dirl,  moUlur*,  and  fam* 

paratwra  changa*  con'l  Intarfara  wiHi  apafoHan  •  SILENT  AND  CHAT* 
TERLESS  •  REQUIRES  NO  MAINTENANCE  •  ABSOLUTUY  SAFE  •  MER- 
CURY-TO-MERCURY  CONTACT — pravanta  burning,  piNing  and  (licking 

. . .  And  every  adlake  Relay  is  tented — and  guaranteed — 
to  meet  specifications! 


96,  •ear 

^  W  vmmt  Or  ymnfimm 
.  ad  MAif  mAoInci 


Adams  &  Westlake 


COMPANY 


SdaMIthad  IRST  •  ELKHART.  INDIANA  •  Naw  York  •  Chicaga 
Manufacturers  af  ADLAKE  Hormotically  Sealed  Mercury  Relays 
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/FREQUENCY 

/standard 

a  The  Type  2003  contains,  in 
¥  addition  to  the  tuning  fork, 
all  circuit  components  which 
are  selected  or  critical. — The 
tube  and  remaining  compo¬ 
nents  —  three  resistors  and  two 
.01  capacitors  —  are  external 
and  can  be  laid  out  and  inte¬ 
grated  with  your  equipment. 


A /so  ^ 

TYP£ 

2007 


— ^  (4}4"x  ]!/,") 
COMPLETELY  SELF-CONTAINED 
INCLUDING  VACUUM  TUBE 


TUNING  FORK  STANDARD,  hermetically  sealed.  I 
SIZE  —  4’/2  inches  long.  IV2  Inches  diameter.  ■ 
SIMPLE  EXTERNAL  CIRCUIT,  1  tube,  3  resistors,  # 

2  capacitors.  # 

TUBE  —  Choice  of  12AT7.  6201,  5751,  6BF7,  / 

6BG7or  6021.  / 

POWER  REQUIRED,  75  to  300  V  at  1  to  5  / 

m.a.  —  6.3  V  at  300  or  350  m.a.  ^ 
AVAILABLE  —  in  400  or  5C0  cycles  y 
ACCURACY  guaranteed  to  .002^0, 

15’  to  35’  C.  ^ 

Write  for  descriptive  literature, 
specifying  Type  2003. 

Manufacturer  of  high  precision 
frequency  and  timing  instruments 
controlled  by  tuning  fork  oscillators. 


American  Time  Products.  Inc. 


580  Fifth  Avenue 


New  York36,N,Y, 


OPEIATING  UNOEI  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 
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We  welcome  your  inquiries 

on  new  ways  in  which  you  can  profit  by  using 


CLEVELITE 


the  dependable  Laminated  Phenolic  Tubing 


Its  use  the  world  over,  is  aiding  Electrical  and  Elec¬ 
tronic  Industries  to  improve  performance  and  lower 
costs. 

CLEVELITE  is  known  for  its— DEPENDABILITY- 
UNIFORMITY— and  ability  to  meet  required  toler¬ 
ances  .  .  .  particularly  important  in  coil  forms, 
collars,  bushings,  spacers,  tubes  and  endless  other 
products. 

Consult  our  Research  and  Engineering  Laboratory. 
It  is  at  your  service. 


jiClEVElAMD  CONTAIHERiS 


ELECTRONICS  — februory,  »953 


Wont  mofe  iniofmotion?  Um  post  cord  eit  loit  pog*. 


187 


7  Reasons  wliy 
Re^oK  m  is  a  natural  i4 
r  your  control  system 


This  compact,  electro-iiicchanical  controller  provides  sensi¬ 
tivity,  speed  of  response  and  system  stabilization  under  severe 
operating  conditions.  Its  design  and  operating  features  have 
made  Regohm  useful  for  automatic  control  systems  in  which 
heavier,  more  ex|)cnsive  and  complex,  but  less  accurate 
equipment  had  previously  been  the  only  available  solution. 

ei  SMALL  SIZE  •  Regohm  is  a  compact,  plug-in  device;  light¬ 
weight,  extremely  rugged  and  position-free.  The  unit’s  small 
size  docs  not  limit  its  power-handling  capacity.  This  makes 
Regohm  a  “natural”  where  economy  of  space  and  w'eight 
are  your  major  considerations. 

ei  POWER  AMPLIFYING  •  Regohm  is  a  high-gain  electro-me¬ 
chanical  power  amplifier.  Milliwatt  variations  in  signal 
energy  can  control  energy  changes  millions  of  times  greater. 

Q  IMPEDANCE  MATCHING  •  Signal  and  controlled  circuits  arc 
isolated,  both  electrically  and  structurally.  Signal  coils  may 
have  ratings  from  0.0 1  to  .?50  amperes.  Controlled  resistors 
on  a  panel  in  which  Regohm  is  plugged,  can  have  values  from 
zero  to  infinity,  dejiending  on  the  controlled  system. 

ei  SYSTEM  STABILIZING  •  A  thoroughly  reliable,  sturdy  dash- 
pot  aids  in  system  damping.  It  can  easily  and  readily  be 
adjusted  oyer  a  wide  range  to  match  the  dj  namic  character¬ 


istics  of  the  Regohm  to  those  of  your  present  system. 

a  ANALYTICALLY  DEFINABLE  •  The  resjx)nse  of  Regohm  is  in¬ 
dependent  of  the  rest  of  the  seryo  system.  Its  response  char¬ 
acteristic  can  be  expressed  in  terms  of  conventional  “transfer 
functions.”  Regohm  acts  as  an  integrating  error-rate  pro- 
jiortional  controller.  No  appreciable  steady-state  error  can 
occur.  Regohm’s  effect  can  be  calculated  in  advance,  sim¬ 
plifying  design  and  facilitating  prediction  of  performance. 

Gl  CONTINUOUS  CONTROL  •  In  “closed  loop”  systems  a  high- 
s|>eed  averaging  effect  occurs  as  Regohm’s  armature  oscillates 
over  a  small  amplitude.  This  provides  intermediate  values 
between  step  resistances  and  results  in  continuous,  stepless 
control  in  systems  operating  at  power  frequencies  and  below. 

LONG  LIFE  •  In  properly  engineered  installations, 
Regohm’s  life  is  measured  in  years.  Plug-in  feature  simplifies 
replacement  and  maintenance— there  are  no  parts  to  renew 
or  lubricate.  Shelf  life  is  substantially  unlimited. 

Our  engineering  and  research  facilities  can  help  you  apply 
Regohm  to  your  servo  system  or  regulator  problem.  V\’rite 
for  Bulletin  505.00,  containing  a  complete  discussion  of 
Regohm’s  characteristics  and  applications.  Address  Dept  K 
Ei-kctric  Regli-ator  Corp.,  Norwalk,  Conn. 


REGOHM 


CONTROL  COMPONENT  IN:  Sarvo  tyitami  •  battery  chargers  •  air¬ 
borne  controls  •  portable  and  stationary  generators  •  marine  radar  • 
inverters  •  locomotive  broking  systems  •  mobile  telephones  •  guided 
missiles  •  signal  and  alarm  systems  •  telephone  central  stotion  equip¬ 
ment  •  magnetic  clutches  «  railroad  communication  systems. 
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prices 

Model  360  $38.95; 
With  Roll  Top  $46.90. 
Complete  with  tett 
leadi  and  operator's 
manual.  75,000  volt 
DC  Probe  for  use  with 
Model  760,  $9  95. 


ELECTRONS  AT  WORK 


a  single  stage  where  parasitic  os¬ 
cillations  interfered  with  measure¬ 
ments,  one  was  masked  by  a  change 
in  value  of  an  overloaded  resistor 
and  four  were  in  stages  not  being 
checked.  Failures  in  components 
other  than  tubes  were  negligible. 

Although  the  principles  on  which 
this  experimental  work  is  based  are 
not  new,  the  success  of  the  tests 
indicate  that  practical  failure-pre¬ 
diction  systems  can  be  devised  and 
that  provisions  for  such  systems 
should  receive  the  serious  attention 
of  design  engineers. 


Milled  Block  SiinplifieH 
Microwave  Construction 

By  using  waveguides  cut  in  blocks 
of  conductive  material  it  is  pos¬ 
sible  to  reduce  the  bulk  and  com¬ 
plexity  of  microwave  circuits. 
Sharper  curves  without  spreading 
of  the  waveguide  walla,  and  reduc¬ 
tion  of  reflection  losses  in  fitting 
mechanical  components  are  also 
possible  by  this  method. 

Developed  by  Ferranti,  Ltd.,  the 
circuit  is  made  up  of  two  mated 
milled  blocks.  Each  block  has  rec¬ 
tangular  channels  half  the  width 
of  the  major  dimension  of  the 
waveguide.  When  joined  together 
the  channels  coincide  to  form  com¬ 
plete  waveguide  and  duplexer  cir¬ 
cuits.  Guideways  for  t-r  cells, 
crystals  or  probes  can  be  milled 
where  required. 

The  fact  that  the  waveguides 
are  divided  through  their  center- 
line  has  no  effect  on  electrical  per¬ 
formance,  and  is  convenient  for 


THE  SIMPSON  MODEL  260 
VOLT-OHM-MILLIAMMETER 

outsells  all  others  combined 
because . . . 

^covers  all  ranges  necessary  for  Radio  and  TV  set  testing 
®  includes  the  Simpson  50  Microampere  Meter  Movement 
known  the  world  over  for  its  ruggedness 
^o  bulky  harness  wiring,  thus  eliminating  all  intercircuit 
leakage  at  this  high  sensitivity 
®  molded  recesses  for  resistors,  batteries,  etc. 

^easy  battery  replacement 

*all  components  — including  case  and  panels  — are  s|>ecially 
designed  and  completely  tooled  for  maximum  utility  .  .  . 
not  merely  assembled  from  stock  parts 

ranges  20,000  Ohmt  per  Volt  DC, 

1,000  Ohms  per  Volt  AC 
Volts,  AC  and  DC:  2.5,  JO,  50, 

250, 1000,  5000 
Output:  2.5, 10,  50, 250,  1000 
Miliiamperes,  DC:  10,  100,  500 
Microamperes,  DC:  100 
Amperes,  DC:  10 
Decibels  (5  ranges): 

^12  to +55  DB 
Ohms:  0-2000  (12  ohms 
center),  0-200 fiOO  (1200  ohms 
center),  0-20  megohms 
(120,000  ohms  center) 

SIMPSON  ELECTRIC  COMPANY 

5200  W.  Kinzie  St.,  Chicago  44  Phone  COlumbus  1-1221 

In  Canada;  Bach-Simpson,  Ltd.,  London,  Ont. 


■■  --- 


jd- 


FIG.  I — Complex  woreeulde  circuit  cut 
In  metal  block.  Spaces  in  block  allow 
mounting  oi  ether  components 


*ri 


NERAL  MATE  ^  - 

f  give  the  Solution  to  Your  Contact  Proble 


General  Plate  is  a  source  of  supply  for  precious 
and  composite  metal  contacts,  buttons,  rivets, 
contact  assemblies  and  contact  materials. 

Contaas  of  solid  precious  metals  are  econom* 
ical  where  a  small  amount  of  precious  metal  is 
used.  In  applications  requiring  larger  contacts. 
General  Plate  composite  metal  parts  offer  better 
performance,  longer  operating  life  and  reduced 
costs  in  comparison  with  solid  precious  metal 
types.  These  advantages  are  obtained  by  com* 
bining  the  physical  and  electrical  properties  of 
the  precious  metal  with  the  greater  strength  and 
lower  cost  of  the  base  metal. 

General  Plate  produces  overlay,  inlay,  edge* 
lay  and  Top*Lay  contact  materials  by  bonding  a 
precious  metal  layer  or  stripe  to  praaically  ary 
malleable  base  metal.  Composite  contact  materi* 
als  make  it  possible  to  manufaaure  complete 
contact  assemblies  to  close  tolerances  by  simple 
blanking  and  forming  operations. 


General  Plate’s  Contact  Department  is  com* 
pletely  equipped  to  produce  blanked  and  formed 
parts  of  solid  or  composite  metals,  buttons, 
rivets,  and  brazed,  welded  or  staked  assemblies 
.  .  .  fabricated  to  exact  specifications.  By  letting 
General  Plate  fabricate  your  contacts,  you  elim* 
inate  costly  fabrication  problems,  needless 
equipment  costs  and  problems  of  scrap  disposal 
.  .  .  contacts  and/or  assemblies  are  shipped  to 
you  ready  for  installation. 

Write  for  complete  information  and  Catalog 
PR700  today. 


Have  You  a  Composite  Metal  Problem  ? 
General  Plate  can  solve  it  for  you 


MHALS  &  CONTROLS  CORPORATION 
OENiRAL  PLATE  DIVISION 

32  FORfST  STRUT,  ATTIIRORO,  MASS. 


190 


Wont  more  information?  Use  post  card  on  last  page 


February,  1953  —  ELECTRONICS 


Photographic  comparison  of  the  now  G-E  Drown-ovol  capacitors  (in  color)  and  th«  convontionol  units  thoy  roploco,  showing  savings  in  six*. 


New  General  Electric  Capacitor 
is  Smailer,  10  to  20%  Lower  in  Price 


These  fixed  paper-dielectric 
hermetically-sealed  capacitors 
offer: 

•  Reduced  costs— 10  to  20% 

•  Savings  In  size  and  weight 

•  Double-rolled  seams 

•  Drawn-steel  cases 

•  Savings  in  critical  materials 


If  yttu’rc  using  fixnl  |)a|H*r-tlifle<-tric  capacitors  with  case  styles  (11*53 
and  (11*70  in  ratings  from  1  to  10  muf,  6(K)  to  15(X)  volts  d-c  or  330  tt»  (iCii) 
volts  a-c — these  Drawn-oval  units  offer  you  improved  reliability  in  addi¬ 
tion  to  an  opportunity  f<»r  rerlucing  the  size,  weight  and  rost  of  the  elec¬ 
trical  equipment  you  manufacture. 

In  the  new  Drawn-oval  capacitors,  we  get  minimum  seam  length  hy 
using  drawn-steel  cases,  attaching  the  capacitor  covers  with  a  double- 
rolleil  seam  of  proven  reliability.  This  construction  results  in  a  lighter, 
yet  stronger  capacitor.  Actual  savings  in  size  and  weight  vary  with  case 
style  and  rating  hut  they  can  amount  to  as  much  as  30%. 

This  new  construction^  has  enabled  us  to  increa.se  output  while 
eliminating  .some  critical  materials.  The  resulting  savings  are  passed  on 
to  you  in  the  form  of  shorter  shi|»ments  and  lower  prices.  Prices  average 
10  to  20%  lower  than  standard  (capacitors,  again  depending  upon  case 
style  and,  of  course,  quantity  ordered. 

For  more  information  on  the  new  G-E  Drawn-oval  capacitors,  their 
ratings,  dimensions  and  prices,  see  your  local  G-E  apftaratus  sales  repre¬ 
sentative  or  write  for  Bulletin  GEA-,5777‘.  Address  Section  407-311, 
General  Electric  (Company,  Schenectady  .5,  N.  Y. 


GENERALS  ELECTRIC 
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How  Superior  Fabricates  Tubing 


Cut  and  Annealed.  Extensive  cutting  equip¬ 
ment,  hand  cutting  jigs,  electronically  con¬ 
trolled  annealers  and  other  equipment, 
much  of  it  developed  within  our  own 
organization  results  in  high  speed,  pre¬ 
cision  production  of  parts. 


Flangins.  Automatic  flaring  and  flanging 
machines  are  combined  in  Superior’s  Hec- 
tronics  Division  with  carefully  trained  pro¬ 
duction  and  inspection  personnel  who 
know  how  to  do  a  job  right  and  take  the 
time  to  be  sure. 


Need  a  tubular  part  machined, 
inside  or  out,  at  one  or  both  ends? 

Like  to  have  it  drilled  trans¬ 
versely  at  one  or  several  points? 

W ant  it  to  meet  rigid  dimensional 
and  metallurdcal  specifications? 

You’re  reading  the  right  adver¬ 
tisement  for  all  of  these  are 
Superior  Specialties. 

Superior  has  the  experienced 
men,  the  specialized,  hignly  devel¬ 
oped  equipment,  the  floor  space, 
and  the  research  facilities  to  pro¬ 
duce  quantities  of  drilled  and 
machined  tubular  parts  rapidly 
and  economically. 

It’s  a  job  we  like  to  do  and  know 
how  to  do.  But  there’s  more  to  the 
story  than  simple  production  of 
fabricated  or  semi-nnished  parts, 
or  even  top-quality  tubing  in  any 
analysis  and  many  sizes. 


The  rest  of  the  story  is  our 
willingness,  desire  and  ability  to 
work  closely  with  customers’  de¬ 
velopment  engineers  and  product 
designers.  Frequently  we  are  able 
to  materially  assist  in  design  of 
parts,  selection  of  analysis,  and 
devel(»pment  of  processes.  Many 
times  we  have  been  able  to  suggest 
minor  changes  in  shape  or  method 
to  effect  major  economies  in 
assembly  time  and  product  cost. 

If  you  are  a  manufacturer  or  an 
experimenter  in  electronics  and 
have  a  need  for  a  tubular  part  of 
any  kind,  check  with  us.  We  can 
probably  help  by  giving  you 
quantity  production  of  the  parts 
you  need.  Write  Superior  Tube 
Company,  2500  Germantown  Ave., 
Norristown,  Pennsylvania. 


Exp3nd6d.  Here  is  a  part  almost  ready  for 
delivery.  Simple  as  it  looks,  it  may  well 
have  l)een  the  subject  of  a  score  of  opera¬ 
tions  and  at  every  stage  the  prime  considera¬ 
tion  has  been  the  quality  of  the  finished  part. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  reprint  de¬ 
scribes  the  manufacturing  of  the  cathode  sleeve  from  the  refining  of  the 
base  metal.  Includes  the  action  of  the  small  f)ercentage  impurities  upon 
the  vapor  pressure,  sublimation  rate  of  the  nickel  base;  also  future  trends 
of  cathode  materials  are  evaluated. 


All  oHotyt*.  .010"  to  H"  Oi). 

Cartah  aaiWyi.f  (MS”  mam.  wall)  (4»  to  fH"  OA 


SUKRIOS  TUBS  COMPANY  •  Ehcfronie  pnxAtcft  for  export  through  Drivar-Harrit  Company,  Harrison,  Now  Jaraay  •  Harrison  6-4800 


Want  mor«  information?  Ust  post  cord  on  lait  page. 
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(con  tinned) 


internal  inspection  of  the  guides 
or  insertion  of  attenuator  wedges 
and  other  r-f  components. 

Time  required  for  manufacture 
of  circuits  by  this  method  is  about 
one  thi»-d  of  that  required  to  make 
up  a  conventional  waveguide  as¬ 
sembly,  The  solid  construction 
provided  by  the  milled  block  tech¬ 
nique  allows  the  use  of  the  block 
as  a  mount  for  other  circuits.  Am¬ 
plifiers  for  r-f  and  i-f  can  be 
plugged  directly  into  the  block, 
eliminating  the  need  for  flexible 
leads. 


Resislances  for  Syniinetriral 
T  and  H  Pads 

Calculation  of  resistances  used 
in  T  or  H  pad  attenuators  for  a 
given  amount  of  attenuation  can  be 
simplified  by  the  use  of  Table  1. 
For  a  symetrical  T  pad,  the  values 
of  R,  and  Rt  can  be  found  by  multi¬ 
plying  the  impedance  that  the  pad 
should  have  by  the  value  in  the  table 
for  the  desired  attenuation,  accord¬ 
ing  to  the  Lenkurt  Demodulator  for 
Nov.  1952. 

For  example,  to  con.struct  a  600- 
ohm  T  pad  with  10-db  attenuation, 
the  resistance  values  are  as  follows : 
Ri  is  equal  to  600  times  0.5193  or 


approved  h\ 
serticf  manager)  of: 


admiral 


All  the  nrrr«siry  iiiKn«l  «ourrrf  for  ilignmrnl  of 
I'M  and  TV  rrcrivrra  •  Inriudrs  ihr  Simpaon  Hi|;h 
Srniiilivily  Doi'iltoiiropr  and  high  frequency  rryalal 
prolie  for  signal  tracing  •  Independent,  conlinuoutly 
\ariahlc  attenuators  and  step  attenuators  fur  both 
AM  and  I'M  units  offer  complete  control  of  output 
at  all  times  •  f).  15  megacycle  sweep  it  provided  by 
a  noiseless  sfierially  designed  sweep  motor  based 
on  D  Arsonval  meter  movement  principles* 

The  exclusive  Simpton  output  cable  (illustrated) 
includes  a  variable  termination  network,  quukty 
adapted  to  provide  open.  75  or  .3tX)  ohm  terminationt 
—  llie  addition  of  a  pad  provides  attenuation  and 
Isolation  Use  of  appropriate  resistors  across  certain 
terminals  will  provide  any  other  termination  required. 
A  .0ti2  MFD  blocking  condensor  can  be  added  on 
any  termination  fur  use  on  circuits  containing 
a  lie  com|Minent  •  The  FM  generator  output  voltage 
IS  constant  within  .2  UR  per  M('  of  sweep. 


motorola 


emerson 


hallicrafters  ^ 


FIG.  1 — ValuM  of  rMistora  for  T-typo 
(A).  H-typo  (B)  and  low-Iou  L-typo  (C) 
pad  altonuatori  can  bo  dolorminod 
from  Tablo  I 


dealer's  net  ^395.00 
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311.58  ohm.s;  R.  is  equal  to  600 
times  0.7031  or  421.86  ohms.  If 
an  H  pad  were  required,  the  values 
of  the  line  resistors  would  be  half 
the  values  of  R,  and  R,,  as  show’n 
in  Fig.  1. 

Pi  and  0-type  pads  are  equivalent 
electrically  to  T  and  H  pads  and  are 
ordinarily  used  when  the  resist¬ 
ances  required  are  more  easily  ob- 
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Table  I — Resistance  and 
Loss  Values 


MiiltipluT  MiillipliiT 
for  for 

It.  It, 


0.0287 
O.O.S7.5 
0.0861 
0.1U7 
0  1129 
0  1712 
0. 1987 
0.2263 
0.2532 
0.2801 
0..3060 
0.3322 
0..3573 
0.382.3 
0.4063 
0.4304 
0.4336 
0.4764 
0.4981 
0.3193 
0.3403 
0.3604 
0..3798 
0.3984 
0.6169 
0.63U 
0.6316 
0.6672 
0.6830 
0.6983 
0.7126 
0.7264 
0.7399 
0.7328 
0.7647 
0.7763 
0.7876 
0.7982 
0.8084 
0.8182 
0.8273 
0.8:163 
0.8448 
0  8328 
0.860.3 
0.8678 
0.8747 
0.8813 
0.8876 
0.8933 


0.3 

I. O 
13 
2  0 

2.3 
3.0 
3  5 
4.0 

4.3 
.3.0 

3.5 
6.0 
6  5 
7.0 

7.5 
8.0 

8.5 
9.0 

9.5 
10.0 

10.5 

II. 0 

11.5 
12.0 

12.5 
13.0 

13.5 
14.0 

14.5 
15.0 

15.5 
16.0 
16  5 
17.0 

17.5 
18.0 

18.5 
19.0 

19.5 
20.0 

20.5 
21.0 

21.5 
22.0 

22.5 
23  !b 

23.5 
24.0 

24.5 
23.0 


17.3773 

8.6680 

5.7620 

4.30.37 
3.4270 

2.83.37 
2.4168 
2.0%3 
1.8483 
1.64.33 
1.4808 
1.3389 
1.2206 

1.11.38 
1.0267 
0.9466 
0.87.36 
0.8112 
0.7547 
0.7031 
0.6.352 
0.6119 
0.3724 
0..3364 
0..3021 
0.4710 
0.4416 
0.41.38 
0  .3905 
0..3668 
0. 3  4.3.3 
0.32.31 
0.30.38 
0.2878 
0.2715 
0.2.3.36 
0.2411 
0.227.3 
0.214.3 
0.2020 
0.1905 
0.1797 
0.168.3 
0.1599 
0  1508 
0.1423 
0.1343 
0.1267 
0.1195 
0.1128 


An  Insulation 
Warehouse  As 
Near  As  Your 
Telephonel  J 


Everything  In  Electrical 
Insulating  Materials 


VamisiMd  Cambric  Products 
Insulatinf  Paper 
Varnished  Tubinc 
Saturated  Sleeving 
Insulating  Varnish 
Vulcanized  Rbre  ,  ' ' ^ 

Phenolite  - 

Fibre  Wedges 
Wood  Wedges 

Built-up  Mica  Products  .  .jf'''' 

Asbestos  Insulation 
Woven  Glass  Insulation  .  ^ 

Pressure  Sensitive  Tape  .  ' JWi 

Colton  Tape 
Cotton  Sleeving 

Commutatms  Built  To  Specifications 
Teflon 

Silicone  Resins  ;  ' 

Silicone  InsuMions  , 


Warehouses  Strategically  Located  to  give  you  service  anywhere. 

Nationally  Advertised  Quality  Products,  approved  and  used  by  leading 
electrical  manufacturers  everywhere. 

Experienced  Field  Service  Representatives  offer  technical  assistance  with¬ 
out  obligation  on  any  problem  involving  electrical  insulating  materials. 

Large  Stocks  Of  Production  Materials  in  every  warehouse.  Quick  delivery 
will  eliminate  many  of  your  inventory  problems. 


3435  Chouteau  Avenue  •  St.  Louis  3,  Missouri 
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tained  than  those  for  a  T  or  H  pad. 
Most  handbooks  have  formulas  for 
conversions  between  the  two  types. 

Resistance  values  for  minimum- 
loss  L  pads  can  be  obtained  from 
the  table  by  the  use  of  the  following 
formulas. 


Nwy  mrs  4 
srewARD  speetAtry! 


Echo  Box  ProviElea  Target 
for  Radar  Training 


By  Lt.  Robert  A.  Latimer 

Connally  A  Fit 
Waco,  Terns 


Using  an  echo  box  to  reflect  radar 
waves,  a  target  trainer  in  use  at 
Connally  Air  P’orce  Base,  Texas, 
simulates  airborne  targets  on 
radarscopes  in  ground  school  class¬ 
rooms.  The  device  allows  students 
to  become  familiar  with  target 
tracking  operations  before  making 
actual  training  flights. 

The  synthetic  trainer  is  powered 
by  two  28-volt  motors  mounted  on 
a  trolley  that  rides  a  curved  track 
on  a  narrow  table.  One  motor  is 
geared  to  the  drive  wheels  of  the 
trolley  and  the  other  is  used  to  move 
the  echo  box  on  a  five-foot  vertical 
rod.  By  varying  the  speed  of  the 
motors  the  position  of  the  echo  box 


Please  don’t  ask  me  where  the  many  metallized 
"Lavite”  Ceramic  parts  we  have  produced  are 
used,  because  I  just  don’t  know  —  but  I  will 
be  happy  to  solve  any  metallizing  problem 
you  may  have.  Perhaps  you  can  profit  from 
metallized  ceramics  in  lower  production  costs 
because  of  less  soldering  and  handling — maybe 
it  is  a  more  solid  job  you  are  seeking  —  and 
again  you  may  wish  to  eliminate  awkward  and 
costly  assembly  soldering.  Whichever  it  be  — 
please  feel  free  to  send  me  the  specifications  on 
your  job  and  I  guarantee  a  cost  and  time  saving 
solution.  I  would  like  to  say  "send  for  descrip¬ 
tive  literature’’  but  frankly  I  wouldn’t  know 
what  to  put  into  such  literature  —  again 
I  suggest  you  send  me  details  of  your  require¬ 
ments. 


P.S.  I  can  probably 
also  be  of  considerable 
service  to  you  on  your 
ceramic  problems  — 
with  precision  pro¬ 
duced  "Lavite"  Ceram¬ 
ics  ("Lavite"  Steatites, 
"Lavite"  Ferrites  and 
"Lavite"  Titanates). 


D.  M.  STEWARD  MANUFAaURING  CO. 

3604  Jerome  Ave.  Chattanooga,  Tenn. 

Sales  Offices  its  Principal  Cities 


FIG.  1 — Target  uimulator  uced  in  radar 
training.  Echo  box  at  lower  left  reilect* 
radar  wcreei  to  glTe  lame  icope  pottem 
am  a  plane  in  flight 


Want  more  information?  Use  post  card  on  last  page. 
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Phone:  El  Seg'undo  18  90 

one;  Franklin  2*3869 
one:  Chickering  4-0017 


General  Offices:  1521  E.  Grand  Ave.,  El  Segundo,  Calif 

Chicago  Branch  Office:  205  Wect  Wocker  Drive  • 
New  York  Branch  Office:  12  West  32nd  Street,  N.  Y.  1  < 


DIAMETER:  From  1/8'  to  13/32' 
LENGTH:  From  1/4'  to  1/2' 

RMS  applied  voltage : 

From  26  volts  to  104  volts 
RMS  input  current : 

max.  500  microamperes 
DC  output  voltage : 

From  20  volts  to  80  volts 
DC  output  current:  avg.  from  200 
microamperes  to  5  milliamperes 
Reverse  Leakage  at  10  volts  RMS : 

0.6  microamperes  to  2.4  microamperes 
Potted  in  thermosetting  compound 
Temperature  Range: 

From  -60*  C  to  100*  C 
Available  in  1, 2, 3  and  4  cell  Diodes 
Bend  for  Bulletin  BD-l 


POWER  REGIFIERS 


CELL  SIZES:  From  I'x  1'  to  6%'x  7 ‘4' 
CURRENT  RATINGS,  per  cell: 

0.125  amperes  to  7  amperes 
VOLTAGE  RATINGS,  inverse  per  cell: 

22  volts  rms  to  40  volts  rms 
Efficiency  to  87%.  Power  factor  ,95% 
Suitable  for  oil  immersion. 

Ratingr  to  250  KW.  Bend  for  Bulletin  0-3^9 
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SPACE  SAVERS 

or  Modern  Electronic 

I,  \ 


JOHNSON 

miniature  air  variables 


Capocitort  too  con  turn  on  o 
^  dim*  .  .  .  and  roquir*  just  o 
k  X  ^4"  ponol  orool  Jotmton 
**  miniolurM  ora  datignad  to 
tolva  Itia  tpoca  and  dapand- 
obnity  problam  in  modam  portobla,  mobila  and 
oirboma  aquipmani  Itwough  tha  VHF  ronga. 
You  con  dapand  on  Jotmton  quolity  to  maintain 
tha  high  standard!  of  your  aquipmant. 


SPECIFICATIONS 


CAT. 

NOMINAL 

CAP. 

NO. 

NO. 

MAX. 

MMF.  PLATES 
MIN. 

1 

SMII 

5.0 

1.5 

5 

1-7/64 

9M11 

8.7 

1.8 

9 

1-7/32 

I5M1I 

14.2 

2.3 

15 

1-13/32 

30M11 

19.6  2.7 

DIFFERENTIAL 

21 

1-37/64 

AMA11 

5.0 

1.5 

7 

1-7/64 

9MA11 

8.7 

1.8 

13 

1-7/32 

1 5MA1 1 

14.2 

2.3 

22 

1-13/32 

19MAn 

19.6  2.7 

BUTTERFLY 

31 

1-37/64 

3MII1 

3.1 

1.5 

7 

1-7/64 

5MR11 

5.1 

1.8 

13 

1-7/32 

9M311 

8.0 

2.2 

22 

1-13/32 

IIMin 

10.8 

2.7 

31 

1-37/64 

The  Miniature  Size  with 
All  Full  Size  Features  I 

•  Low  inductance  •  Soldered  plates 
assembled  with  precision  •  Split 
sleeve  bearings  •  Beryllium  copper 
tension  spring  contact  for  permanent 
alignment,  constant  torque  and  low 
inherent  noise  •  Differential  and  but¬ 
terfly  types  electrically  symmetrical 

•  Excellent  vibration  characteristic 
due  to  low  inertia  •  Steatite  insu¬ 
lation  impregnated  with  DC-200  • 
Metal  parts  brass,  nickel  plated  • 
Single  hole  mounting  bushing 
threaded  %~32  with  flats  to  pre¬ 
vent  turning  a  3/1 6"  shaft  slotted 
for  screw  driver  adjustment  •  Plate 
spacing  .017"  •Peak  voltage  rat¬ 
ing,  1250. 

Features  available  in  production 
quantities:  Locking  bearing,  1 80°  stop, 
various  shaft  extensions,  .0135“ 
spacing  with  capacities  up  to  30 
mmfd,  high  torque. 


For  Complete  Information 
on  the 


JOHNSON 

LINE 

Wrila  for 
Catatag  973 


hi  '■  < 


gw 


E.  Fa  JOHNSON  COMPANY 


ELECTRONS  AT  WORK  (continued) 

can  be  chanjred  to  simulate  climbs 
or  (lives  in  any  (lir(*ction. 

Control  of  the  unit  is  Centralized 
at  a  desk  alongside  the  radar  set. 
By  using  electronic  controls,  range 
and  speed  variations,  peel-offs,  dives 
and  similar  evasive  actions  can  be 
provided. 

Nepalive  ReMNlaiico 
Crystal  Osoillaturs 

By  Sercio  Bernstein 

Govern nient  I)ivi«ion 
Fitda  Hadio  and  Electric  Co.  Inc. 

Helleville,  New  Jersey 

The  frequency  stability  of  a 
crystal  oscillator  is  affected  essen¬ 
tially  by  variation  of  the  quartz 
crystal  properties,  variations  of  the 
oscillator  tube  parameters,  and 
Variation  of  the  associated  circuit 
parameters  {R,  L,  C).  Modern 
crystal  cutting  and  mounting  tech¬ 
niques  have  produced  crystals 
whose  fretjuency  stability  is  very 
high.  Thus  changes  occurring  in 
the  associated  oscillator  circuits  are 
by  far  the  greatest  factors  affecting 
the  frequency  .stability. 

A  new  circuit  is  presented  here  in 
which  the  circuit  constants  com¬ 
prise  only  resistances.  These  re¬ 
sistances  may  have  extremely  small 
temperature  coefficients  by  using 
special  wire  (such  as  manganin) 
and  can  be  made  noninductive  by 
special  winding  methods. 

Essentially  the  oscillator  circuit 
comprises  a  piezoelectric  crystal, 
driven  by  a  vacuum  tube  connected 
so  as  to  present  a  negative  differ¬ 
ential  transconductance  to  the  crys¬ 
tal  terminals.  Two  possible  meth- 


228  2ikI  Av«.  S.  W. 


WoMca,  Minnosola 


FIG.  1 — Two  crystal  oscillators  using 
only  rssistoncos  as  circuit  compononts 
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Kinney  originated  the  rotating 
plunger  vacuum  pump  . . .  univer¬ 
sally  acclaimed  for  fast  pump 
down  and  quick  recovery. 


Kinney  pioneered  the  oil-sealed 
pumping  system. 


Kinney  is  the  BIG  LINE  of  mechan¬ 
ical  vacuum  pumps  .  .  .  more 
models,  more  sizes,  more  capaci¬ 
ties  to  choose  from. 


Only  Kinney  offers  in  such  a  wide 
range  both  single  stage  and 
compound  vacuum  pumps  —  for 
creating  and  maintaining  low 
absolute  pressures  alone  or  with 
diffusion  pumps. 


More  vacuum  processes  depend 
on  Kinney  Vacuum  Pumps  than  on 
any  other  make  or  type  of  pump. 


Find  out  for  yourself  how  Kinney  Vac¬ 
uum  Pumps  con  help  in  your  low  pres¬ 
sure  processes  —  in  laboratory,  pilot 
plant,  or  production. 

Send  coupon  or  write  for  details. 


KINNEY  MANUFACTURING 

SSeS  WmMNftM  St.,  MmHtrn  30,  M«m. 


rieoM  Mnd  n«w  tulMin  V-SIS. 

□  Vacuum 
drying 

□  Vacuum 

imprognating 


Our  vacuum  problom  involvot! 

□  VcKuum  I  I  Vacuum 

coating  L-J  matollurgy 

□  Vacuum  |~~|  Vacuum 

distillation  I _ I  rntaorch 


Kinnoy  Manufacturing  Co.,  Boston  30.  Moss.  Inprasontativas  in 
N«w  York,  Chicogo,  Ootroit,  CUvoland,  Atlanta,  Philodolphia, 
Pittsburgh,  Johnstown  (Pa.),  Los  Angolos,  Charleston  (W.  Va.), 
Houston,  Now  Orleans,  ten  Froncisco,  Seattle  ond  foreign 
countries. 


Company 


AddroM 
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QUALITY 


QUANTITY  •  QUICKLY 


ELECTRONS  AT  WORK  (continued) 

ods  of  connection  are  shown  in  Fig, 
lA  and  B.  The  first  method  of 
connection  has  a  practical  advant¬ 
age  over  the  second,  since  all  the 
voltages  can  be  derived  from  taps 
on  a  single  power  supply. 

Another  property  of  this  type  of 
crystal  oscillator  is  that  it  is  pos¬ 
sible  to  make  the  frequency  of  oscil¬ 
lation  of  the  system  exactly  coin¬ 
cident  with  the  mechanical  resonant 
frequency  of  the  crystal.  It  is  also 
possible  to  obtain  small  frequency 
changes  by  shunting  very  small 
capacitances  across  the  crystal.  To 
prevent  appreciable  changes  in  the 
figure  of  merit  of  the  quartz  crystal, 
the.se  .shunting  capacitances  should 
be  on  the  order  of  0.1  [/.[if. 

Variation  of  tube  parameters  can 
be  reduced  to  extremely  small 
values  by  the  proper  choice  of  ap¬ 
plied  potentials.  Moreover,  if  all 
the  voltages  are  obtained  from  a 
common  voltage  divider,  these  vari¬ 
ations  will  be  practically  nullified 
through  a  self  compensating  action. 

When  extreme  frequency  stabil¬ 
ity  is  desired,  it  is  important  to  in¬ 
sure  that  the  operating  point  coin¬ 
cides  with  the  point  of  inflection  of 
the  negative  tran.sconductance  char¬ 
acteristic.  This  precaution  has  to 
be  taken  to  obtain  the  best  possible 
excitation  voltage  waveform,  since 
any  distortion  in  the  exciting  wave¬ 
form  will  modify  the  o.scillation  fre¬ 
quency  of  the  .system. 

Experimental  results  obtained 
with  a  100-kc  crystal  oscillator  has 
shown  that  it  is  possible  to  make 
the  oscillator  frequency  coincide 
exactly  with  the  mechanical 
resonant  frequency  of  the  quartz 
crystal.  Variation  of  ±  5  percent 
of  any  or  all  of  the  applied  voltages 
caused  frequency  variations  of  less 
than  1  part  in  10". 


right  now! 


The  Right  Connection 


Dage  RF  connectors  are  designed  Check  your  specifications  —  be  sure 
right,  engineered  right,  built  right—  you’re  right  — ask  for  Dage  radio 
and  available  now.  Each  part  is  care-  frequency  connectors, 
fully  made —  Dage  connectors  are 
precision  assembled  to  assure  a  sure 

connection.  _ 

Dage  design  engineers  are  experi- 
enced  in  meeting  difficult  connec- 
tor  requirements— involving,  for  ex- 

ample,  "extra”  precision  machine  Typ.  bnc  ug-ss/u 

work,  high  temperature  and  low  loss 

insulation,  silver  soldered  assem- 

blies;  silver  plated  bodies  and  con- 

tacts,  water  proofing,  pressurizing. 

Dage  complete  manufacturing  fa- 
enable  skilled  craftsmen  to 
produce  quickly,  expertly  all  types  of 
coaxial  connectors. 


Dage  it  versatile  . . .  any  standard  or  special  RF  connector 
can  be  quickly  produced  at  Dage.  Write  for  Catalog  101. 


Vehicular  Coiiiniunications 
Symposium 

Technical  papers  presented  before 
250  engineers  at  Washington,  D.  C. 
in  early  December  outlined  prob¬ 
lems  in  the  growth  of  mobile  radio 
communications,  particularly  at 
vhf.  Sponsored  by  the  Professional 
Group  on  Vehicular  Communica¬ 
tions  of  the  Institute  of  Radio  En¬ 
gineers,  the  meeting  concentrated 
upon  spectrum-conservation  mea.s- 


Typ*  INC  UG-290/U 


DAGE  ELECTtIC  COMPANY,  INC,  A7  NORTH  SECOND  STREET,  lEECH  GROVE,  IND. 
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MARK  OF  TIMING  LEADERSHIP 


EVER  RUN  INTO  THESE  FALSE  ^ 

ABOUT  SYNCHRONOUS  TIMING  MOTORS? 


ALL  SYNCHRONOUS  TIMING  MOTORS 
ARE  FUNDAMENTALLY  ALIKE 

Not  true.  Telechron  motors  have  the  lightweight, 

low-inertia  rotor  that  rotates  once  for  every  cycle 

of  the  alternating  current.  Thus  Telechron  motors  are  truly 

synchronous.  They  start  instantly  . . .  reach  full  speed 

in  less  than  a  twentieth  of  a  second  . . .  don’t  get  out  of  “sync, 

even  with  severe  fluctuations  in  line  voltage. 


ALL  SYNCHRONOUS  TIMING  MOTORS  GET 


NOISY  AND  FAIL  AFTER  A  FEW  YEARS 


WHAT’S  YOUR  APPLICATION? 


Let  us  send  you  our  complete  catalog  and  application 
data  sheet.  Write  Telechron  Department,  General  Electric 
Company,  42  Homer  Ave.,  Ashland,  Mass. 


IT’S  E^  TO  SPECIFY  THE  RIGHT 
MOTOR  FOR  A  PARTICULAR  JOB 


Not  unless  you’re  an  expert  on  timing  problems. 

Because  most  of  the  time,  only  a  timing  motor  specialist 
knows  how  to  figure  all  the  factors.  And  when  you  use 
Telechron  Synchronous  Timing  Motors,  you  have  the  support 
of  our  experienced  Application  Engineering  Service. 

We  analyze  the  requirements  of  your  application  .  .  . 
and  give  an  honest  recommendation  desigrred  to  assure 
you  the  longest  motor  life  at  the  lowest  unit  cost. 


That  hasn’t  been  the  experience  of  our  customers. 

Of  course,  the  rotor  unit  is  entirely  enclosed 
in  Telechron  motors  .  .  .  with  a  reservoir  of  special 
lubricant  sealed  in.  Capillary  action  carries 
oil  to  all  bearings.  Dirt  and  dust  can’t  get  in. 

Many  Telechron  Synchronous  Timing  Motors  are  still 
giving  dependable,  accurate,  quiet  service 
after  20  years  of  continuous  use.  / 
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ELECTRONS  AT  WORK  (ewitinutd) 

urea.  Emphasis  was  placed  upon 
channel-splitting  because  the  Fed¬ 
eral  Communications  Commission 
in  late  1951  had  requested  the 
Joint  Technical  Advisory  Com¬ 
mittee  to  study  the  feasibility  of 
this  technique,  already  demon¬ 
strated  at  50  me. 


Designed  for 

TELEVISION 

Broad€asters 


Field  Experience 

Early  testa  were  described  by 
W.  M,  Rust,  Jr.  of  Humble  Oil  Co. 
and  J.  S.  Stover,  Communications 
Engineering  Co.  With  a  total  of 
20,000  petroleum  stations  now  in 
operation  and  an  increase  of  5,000 
a  year  predicted,  tests  w’ere  begun 
in  1951  using  f-m  receivers  accept¬ 
ing  a  bandwidth  of  20  kc  and 
transmitters  having  a  deviation  of 
±5  kc.  Under  conditions  of  nor¬ 
mal  noise,  communications  were 
good  when  an  interfering  station 
operated  as  close  as  5  miles  away. 
However,  when  receiver  band¬ 
width  was  reduced  to  17  kc,  the 
interfering  signal  required  dis¬ 
placement  of  8  miles  to  re-estab¬ 
lish  comparable  service.  Inter¬ 
ference  from  signals  in  adjacent 
bands  is  about  the  same  using 
either  wide-band  or  narrow-band 
techniques.  Although  the  overall 
stability  of  the  modified  equip¬ 
ment  has  proved  good,  the  narrow- 
band  seta  require  careful  main¬ 
tenance. 

Extensive  field  tests  by  RCA  of 
mobile  equipment  having  reduced 
receiver  bandwidth  and  narrower 
transmitter  deviation  ratios  were 
described  bv  H.  E.  Strauss.  For 
these  tests,  equipment  stability 
was  held  to  values  such  as  ±0.0005 
percent  for  receiver  and  trans¬ 
mitter  oscillators.  Three  band- 
widths  were  employed  for  systems 
of  60,  30  and  20  kc  with  trans¬ 
mitter  deviation  ratios  of  ±15,  ±6 
and  ±3  kc  respectively.  In  addi¬ 
tion,  other  deviations  were  some¬ 
times  employed  that  just  filled  the 
receiver  bandpass  at  the  6-db 
point.  It  was  established  that  nar¬ 
row-band  equipment  was  more 
susceptible  to  noise  than  wide¬ 
band  equipment,  but  that  the 
amount  of  degradation  caused  by 
impulse  noise  had  to  be  deter¬ 
mined  by  field  tests. 

The  JTAC  tests  conducted  by  a 
number  of  manufacturers  at  Syra- 
I  cuse,  N.  Y.  during  late  October 


Sync  Snparator 

Rarmin  triggaring  from  compoiita 
signal. 

Dalayad  Swaap* 

Zaro  to  25  milliiaconds  from  stort  of 
fiald — friggarad  of  any  lelactad  lina. 


Fiald  Salactor 

Insfont  shift  to  opposita  fiald. 


Now  Swaap  Nlagnlfiar 

3x  or  tOx  magnification  —  expands 
swaap  to  left  and  right  of  centar. 

Flat-Focad  CRT 

4  kv  occelarofing  potential. 

Tima  Rosa  Ranga 

0.01  sac/cm  to  0.1  psac/cm  continu¬ 
ously  voriobla,  accurate  within  5%. 


^  Direct  Couplad 

1^  Sensitivity  dc  to  10  me  —  0.15  \ 

PBH  to  50  v/cm  .  .  .  2  cps  to  10  m 
0.015  v/cm  to  50  v/cm. 

Signal  Delay — 0.25  psac. 

Type  324-0  and  Scope-Mobile  UndUtortad  Vertical  Deflection 

Mora  than  6  cm. 

For  a  true  picture  of  circuit  behavior  use  a 
Type  524-D  Television  Scope.  This  instru¬ 
ment  was  designed  for  you.  It  has  the  fea¬ 
tures  you  need  for  proper  maintenance  and 
adjustment  of  your  transmitting  and  studio 
equipment.  Variable  delayed  sweep  lets  you 
examine  a  field . . .  one  line  at  a  time.  You 
can  quickly  shift  ta  the  corresponding  line 
in  the  opposite  field  by  touching  the  field 
selector  button.  The  new  sweep  magnifier 
expands  the  image  3x  or  lOx  for  a  detailed 
picture  of  sync  and  equalizing  pulses.  Time 
markers  are  provided  for  accurate  timing  of 
the  sync  pulses  of  a  composite  signal. 

The  Type  524-D  is  also  well  suited  to  a 
wide  range  of  research  and  experimental 
uses.  It  offers  the  advantages  of  direct  coup¬ 
ling,  high  gain,  excellent  transient  response, 
and  wide  time  base  range  in  a  portable 
cathode-ray  oscilloscope. 

Type  524-D — $1180  f.o.b,  Portland,  Oregon 
RIctwred  above  with  the  Type  5a4-D,  the  nKTRONIX  Type  SDO  Scopa-Mleblla — 
$97.50  f.e.b.  Rertland,  Oregon. 

For  complete  specifications  call  your  TEKTRONIX  Field  Engineer,  or  write  to: 


Internal  Tima  Mark  Ganarator 
Rips  spaced  1  Psac,  0.1  Psac,  0.05 
psac,  or  200  pips  par  television  line. 

Amplitude  Calibrator 

Square  wove,  zero  to  50  v  in  7  ranges, 
occurofe  within  3%  .  .  .  duty  cycia 
variable  from  1%  to  99%. 


Llna-IndUatlne  Video  Output 

lines  being  observed  ora  brightened 
on  monitor. 


60-Cycla  Swaap 

Separata  phase  and  amplitude 
controls. 


Regulation 

All  dc  voltages  electronically 
regulated. 


F.  O.  Box  831  A,  Portland  7,  Oregon  •  Cable:  TEKTRONIX 


Wont  mere  informotienf  Use  post  cord  on  lost  pogc. 
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SpecifyH^/^<?y- . .  For  22  lears 
The  Foremost  .\ame  In  Crystals 


MtLITARY 


1^  .  .  -.y  ■ . 


w  '-f :/  m 

SHIP-TO-SHORE 

BROADCAST 

h  i'i  ' 

r  ■  .  .  '  -V  .•.  • 

SPECIAL  PURPOSE 


COMMUNICATIONS 


★  ★*  ★ 


Military  types  CR15,  CR16,  CR18,  CR19,  CR23, 
CR24,  CR27,  CR32,  CR36,  CR47  arc  represent¬ 
ative  of  current  production  by  Bliley.  Complete 
range  of  types  and  cross  reference  index  is  given 
in  Bulletin  43- 


Types  MC7,  SR5  and  SR8  are  suggested  for  shipboard  depend¬ 
ability.  Price  and  details  given  in  Bulletin  44. 

Types  BC46T,  M03B,  TC92  are  first  choice  for  automatic 
temperature  control  in  AM,  FM  and  TV  transmitters.  Consult 
Bulletin  43  for  basic  details. 

Types  SR  10  and  MC9  provide  wide  range  frequency  choice  for 
TV  service,  diathermy  and  citizens  band.  Request  Bulletin  44 
for  price  and  description. 

Type  BH6A  is  the  predominant  choice  for  land  mobile  and 
airborne  applications.  Consult  Bulletin  43  for  basic  information. 


STANDARD 


3  '  1 

AMATEUR 

1 

ULTRASONIC  DELAY  1 

LINES  1 

FREQUENCY  STANDARDS 


Types  KV3,  MC9,  SMClOO  and  MS433  cover  reference  fre¬ 
quencies  from  100  kc  through  10.7  me.  Price  and  "stock  tol¬ 
erances”  given  in  Bulletin  44. 

Types  AX2  and  AX3  together  with  Bliley  packaged  oscil¬ 
lator  Mcxlel  CCO-2A  were  designed  to  bring  precision  and 
price  together  in  the  Ham  Bands.  Price  and  details  arc 
given  in  Bulletin  44. 

Custom  built  fused  quartz  delay  lines  provide  high  stability 
and  precision  time  intervals  for  manipulation  of  pulsed  or 
pulse  modulated  signals.  Consult  Bulletin  45  for  technical 
information. 

Model  BCS-lA  is  a  high  stability  in¬ 
strument  for  precision  reference  at 
100  kc.  Ideal  choice  for  research  and 
development  laboratories.  Descriptive 
information  given  in  Bulletin  43. 

BLILEY  ELECTRIC  COMPANY 

UNION  STATION  BUILDING  .  ERIE,  PENNSYLVANIA 
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RECORDS  6  VARIABLES  AT  ONCE 
with  Brush  Oscillograph 


This  Electronic  Analog  Computer,  developed  and  manufactured 
by  the  Boeing  Airplane  Company,  permits  engineers  to  explore 
problems  in  all  their  variations  at  one  time.  Hours  of  laborious 
calculations  are  eliminated. 


With  the  use  of  the  Brush  six-channel  Oscillograph,  results  from  as 
many  as  six  different  computations  are  recorded  simultaneously. 
Plotting  of  results  is  not  necessary,  since  the  Brush  Oscillograph  pro¬ 
vides  permanent  chart  records— immediately ! 

Boeing  uses  Brush  Recorders  extensively  in  their  analog  computer 
activities  and  indicates  that  their  experience  with  this  equipment  has 
been  very  satisfactory. 

Investigate  Brush  Recording  Analyzers  for  your  studies  ...  in  the 
laboratory,  on  the  test  floor,  in  the  field.  Expert  technical  assistance 
from  Brush  representatives  located  throughout  the  U.  S.  In  Canada : 
A.  C.  Wickman,  Limited,  Toronto.  For  bulletin  write  Brush  Elec¬ 
tronics  Company,  Dept.  K-2,  3405  Perkins  Ave.,  Cleveland  14,  Ohio. 


BRUSH  ELECTRONICS 

tLECTHONIC  INSTRUMENTS  FOR  INDUSTRY 
PIEZOELECTRIC  MATERIALS  •  ACOUSTIC  DEVICES 
ULTRASONIC  EQUIPMENT  •  TAPE  RECORDERS 
RECORDING  EQUIPMENT 


COMPANY 

formerly 

The  Brush  Development  Co. 
Brush  Eleetroniet  Company 
is  an  operating  unit  of 
Clevite  Corporation 
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were  summarized  by  N.  H.  Shep¬ 
hard  of  GE  who  played  back  tape 
recordings  showing  comparisons 
of  fringe-area  signals  employing 
a  variety  of  systems  characteris¬ 
tics.  Receivers  used  were  wide- 
nose  (±15  kc),  and  narrow-nose 
(±5  kc)  types,  while  the  transmis¬ 
sions  were  characterized  as  wide¬ 
band  (±15  kc),  narrow-band 
(±5  kc)  and  narrow-band-filter 
types.  In  the  latter,  deviation  was 
held  to  ±5  kc  and  the  audio  signal 
limited  to  2,500  cycles. 

Field  tests  included  those  of 
range  comparison  and  adjacent- 
channel  interference  under  vary¬ 
ing  proximity  of  the  undesired 
signal.  The  latter  tests  bear  im¬ 
portantly  upon  what  changes  will 
be  necessary  during  the  probable 
transition  from  present  standards 
and  older  equipment  to  those  em¬ 
ploying  narrow-band  receivers 
and  transmitters. 

D.  E.  Noble  described  the  opera¬ 
tion  of  a  year-old  Miscellaneous 
Common  Carrier  serving  about  100 
mobile  cu.stomers  at  Phoenix,  Ari¬ 
zona.  Standard  ±15-kc  deviation 
equipment  modified  for  ±5  kc  is 
used  on  a  split-channel  basis.  The 
land  station  is  located  30  miles 
from  the  city  atop  White  Tanks 
Mountain.  Included  in  the  system 
is  a  two-way  microwave  link  for 
control  of  car-to-car  relaying. 
With  this  svstem,  two  mobile  units 
a  mile  apart  can  be  interconnected 
to  communicate  over  a  circuit  that 
may  be  120  miles  long.  In  general, 
however,  relaying  is  accompli.shed 
at  the  mountain  and  is  seldom  re¬ 
turned  through  the  city  operating 
room  so  the  circuit  is  60  miles. 
Mobile  equipment  is  provided  with 
selective  calling  that  gives  a  busy 
signal  to  the  car  and  locks  out  its 
transmitter. 

Filters  suitable  for  use  in  mo¬ 
bile  channel  selection  were  dis¬ 
cussed  by  two  engineers.  L.  J. 
Labrie  of  Bell  Telephone  Labora¬ 
tories  de.scribed  a  new  AT-cut 
cry.stal  with  a  single  resonant  re¬ 
sponse.  The  circular  faces  of  this 
crystal  are  of  lesser  diameter  than 
the  maximum  diameter  of  the 
quartz  button,  wMth  a  radius  of 
curvature  five  times  that  of  the 
face  between  each  face  and  maxi¬ 
mum  diameter.  Operating  in  a 
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WESnNGHOOSE 

in  Baltimore 


T.  he  Westinghouse  296-inillion  dollar  expansion 
program  has  produced  exceptional  career  oppor¬ 
tunities  in  the  Electronics  Division,  and  in  the  new 
Air  Arm  Division  in  suburban  Baltimore,  housed 
in  a  modern  new  plant  adjacent  to  Friendship 
International  Airport 

Immediate  openings  are  available  for  those 
trained  in*  any  of  the  Engineering  sciences. 
Graduates  in  Fllectrical,  Mechanh-al,  Aeronautical, 
Industrial,  and  Sales  Engineering,  as  well  as 
Physicists.  Mathematicians.  Business  Administra¬ 
tion  graduates.  Electronic  Technicians  and  others 


with  related  training,  are  invited  to  inquire  about 
the  attractive  openings  available. 

Challenging,  absorbing  assignments  are  offered 
both  at  the  plant  and  in  the  field  on  such  projects 
as  (iuide<l  Missiles.  Automatic  Pilots.  Ground 
Radar,  .Atomic  Power  Control  Devices,  and  other 
advanced  electronic  products; 

To  insure  your  future,  Westinghouse  provides 
leading  employe  benefits,  graduate  study  oppor¬ 
tunities,  employe  scholarships,  relocation  ex¬ 
penses,  in  addition  to  unlimited  ground-floor 
growth  opportunities  depending  only  on  indi¬ 
vidual  initiative  and  ability. 


Send  resume  of  qualifications  to: 

Manager,  Industrial  Relations,  Dept.  M 

WESTINGHOUSE  ELECTRIC  CORPORATION 

41  HOPKINS  PIACE,  BALTIMOKE,  MO. 
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I DIRUO 


SUB-MllltATURE  INDIMTOR  ASSEMI 

A  gr€at  aid  to  your  miniaturization  program 

MOUNT  IN  15/32''  HOLE 
ALL  LENS  COLORS 

Easy  lamp  replacement 
with  any  midget  flanged 
base  lamp  types 


N0N-DIMMIN6 

No  1-1930^1 


Complete  blackout 
or  semi-blackout 
dimmer  types 


MECHANICAL 

DIMMER 

No.  11  1930421 


THESE  ASSEMBLIES  LOGICALLY  REPLACE 
LAMPS  NO.  319,  320,  and  321 


REPUCE 
[WITH  THIS 


NOT 

THIS 


OR 

THIS 


IASTIC  plate  (EDGE)-I 


lEMBLIES 


AIR  FORCE  and  BUREAU  of  ABtONAUTICS 

Mll-l-7806  DRAWING  M$-2S010 

DIALCO^Wo.  TT-Si  (Rtd  filttr>black  top) 

Lamt 


ALSO  MADE 

with  other  filter  colors 
and  with  light-emitting 
top  (for  indication) 


or.  No.  TT-SIA,  complete  with  No.  327  L^unp 

AU  OP  THi  ASSEMlUiS  ILLUSTRATiD 
ACCOAAMODATR  LAAAPS  NOS.  327,  321,  330,  and  331. 

ANY  ASSiMBLY  AVAILABLE  COMPLETE  WITH  LAMP 

_ SAMPLES  OH  EEQEEST-HO  CHAECE _ _ 

Foremost  Manufacturer  of  Pilot  Lights 

DIALIGHI  CORPORATION 

60  STEWART  AVENUE,  BROOKLYN  37.  N.  Y.  HYACINTH  7-7600 


ELECTRONS  AT  WORK  (continiwd) 

thickne.HS  shear  mode,  the  new 
erystal  filter  also  requires  special 
electrodes.  Milton  Dishal  of  Fed¬ 
eral  Telecommunication  Labora¬ 
tories,  discussing  the  best  filter 
with  reference  to  a  required  i-f 
selectivity,  analyzed  L-C,  mechani¬ 
cal  and  crystal  devices.  He  showed 
that  the  coil-capacitor  combina¬ 
tion  is  not  fundamentally  inferior 
to  newer  types  that  are  currently 
being  recommended. 

D.  M.  Heller  of  Bendix  Radio 
i  and  Kenneth  Bullington  of  Bell 
Labs  considered  .systems  aspects 
of  improved  mobile  communica¬ 
tions.  Mr.  Heller  showed  that 
equipment  using  crystal  control 
i  with  an  accuracy  of  0.003  percent 
!  can  be  improved  to  0.0006  percent 
by  addition  of  simple  temperature 
control.  He  suggested  removing 
the  residual  i-f  response  error  by 
improved  mechanical  design  or 
temperature  compensation  indi¬ 
cating  that  characteristics  of  ^1 
kc  per  me  of  mean  frequency  of 
the  i-f  over  a  range  from  —40  to 
-1-60  C  is  possible. 

Mr.  Bullington’s  paper  covered 
in  detail  the  necessary  considera¬ 
tions  of  a  coordinated  system  for 
a  large  metropolitan  area  wherein 
I  all  high-power  land  stations  would 
j  be  located  near  a  common  point — 
within  a  mile  of  each  other.  By 
employing  automatic  gain  control 
on  the  mobile  receivers,  all  nearby 
signals  could  be  fairly  equally  at¬ 
tenuated,  whereas  at  a  distance 
intermodulation  effects  of  unde¬ 
sired  signals  will  be  too  weak  to 
j  cause  interference.  Base  trans- 
I  mitters  will  require  r-f  filters  for 
j  interference  falling  outside  the 
I  bands  employed  in  the  coordi- 
I  nated  system,  ’but  these  can  be 
I  installed  easily  at  a  base  station. 

Coordinated  reception  is  not 
possible.  Mobile  power  should 
therefore  be  cut  to  two  or  three 
watts  (decreasing  drain  on  the  car 
i  battery)  and  multiple  base  receiv- 
I  ers  employed.  While  this  has  some 
disadvantages,  it  provides  space 
.  diversity  reception,  which  is  good. 
In  this  system,  guard  bands  will 
be  needed  at  the  system  frequency 
I  extremities,  but  the  sum  total  of 
I  spectrum  required  will  be  less  be¬ 
cause  interchannel  guard  bands 
can  be  extremely  narrow  if  not  en¬ 
tirely  eliminated.  The  alternative 


206 


Want  mere  information?  Use  post  card  on  lost  page. 


February,  1953  —  ELECTRONICS 


Tests  show  that  our  new  A-25  rheostat  is  so  rugged  that 
it  wiii  stand  up  under  the  most  adverse  conditions! 


the  shafts  are  insulated  from  all  live  parts  by  a 
strong  shaft  insulator. 

Our  A-25  units  are  equipped  with  three  ter¬ 
minals  to  permit  either  potentiometer  or 
rheostat  use. 

Send  fur  new  A-25  bulletin. 


It  gives  maximum  wattage  dissipation  for 
its  size;  and  the  added  safety  factor  made  pos¬ 
sible  by  our  new  high  temperature  blue-gray 
enamel. 

The  terminals,  made  of  strong  corrosion  re¬ 
sistant  alloy,  are  permanently  welded  to  the 
winding  form.  The  finest  quality  wire— made 
to  our  own  specifications— is  wound  evenly  on 
a  toroidal  ceramic  form,  and  then  securely 
bonded  to  eliminate  troublesome  connections. 

The  wound  ring  is  made  an  integral  part  of 
the  refractory  base  by  vitreous  enamel.  Tbe 
phosph  or  bronze  actuating  arm,  to  which  is  at¬ 
tached  a  graphite  brush,  gives  perfectly  smooth 
action,  with  excellent  electrical  control.  And 


Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER '  COMPANY 

Eileblithud  me  NEWAItC  S.  N.  J.,  U4Jk. 
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How  two  HONEYWELL 
Mercury  Switches  are  used  to  shut 
off  motor  when  oil  supply  is  too  low 


ELECTRONS  AT  WORK 


(continued) 


to  such  system  coordination  ap¬ 
pears  to  be  a  limit  of  ten  or  a 
dozen  stations  for  each  10-mc  slice 
of  spectrum. 

Comparison  of  mobile  radio 
transmission  at  150,  450,  900  and 
3,700  me  was  made  in  a  paper  by 
W.  R.  Young  and  read  by  his  col¬ 
league,  Walter  Strack  of  Bell 
Labs.  It  was  shown  that  450  me 
is  a  transmission  medium  superior 
in  urban  and  suburban  areas  to 
the  presently  used  150-mc  band. 
A  broad  optimum  of  performance 
falls  in  the  region  of  500  me. 
While  higher  frequencies  are  less 
desirable,  900  me  is  somewhat 
more  effective  than  150  me  if  an¬ 
tennas  with  gain  properties  are 
employed.  At  3,700  me  carrier- 
level  fluctuations  occur  at  an  au¬ 
dible  rate  as  the  mobile  unit 
progresses,  impairing  the  use  of 
this  frequency.  Frequencies  above 
1,000  me  can  be  used  in  this  serv¬ 
ice  but  present  difficulties. 

E.  N.  Singer  from  the  New  York 
office  of  FCC  pointed  out  the  func¬ 
tion  of  his  group  in  running  down 
complaints  of  adjacent  and  co¬ 
channel  interference.  To  deter¬ 
mine  exactly  the  operation  of  mo¬ 
bile  equipment  a  portable  spec¬ 
trum  analyzer  is  being  developer 
in  the  laboratories  at  Laurel,  Md. 

— A.  A.  MC  K. 


Honeywell 


mercury  switches  meet  the  demands  for  low 
o()erating  force  and  have  the  additional  advantage  of  contacts 
being  sealed  in  a  glass  case,  protected  from  effects  of  oil  fumes. 

Problem  of  the  designers  of  a  pressure  lubricating  device  was  how 
to  use  low  operating  force  to  signal  the  operator  when  the  supply 
of  oil  in  the  reservoir  became  low  and  ...  if  oil  was  not  replenished 
immediately  ...  to  shut  off  the  motor. 

The  solution  was  found  by  attaching  two  HONEYWELL  mercury 
switches  to  a  float  in  the  reservoir.  When  the  level  dropped  to 
where  the  reservoir  needed  refilling,  movement  of  the  float  actu¬ 
ated  one  switch  to  turn  on  a  warning  light.  If  the  level  became 
dangerously  low,  the  float  movement  actuated  the  second  switch 
to  stop  the  machine. 

HONEYWELL  mercury  switches  have  been  recognized  for  30 
years  as  precise,  dependable  components  for  many  types  of  switch¬ 
ing  controls.  MK^RO  field  engineering  service,  fully  experienced 
in  every  type  of  switch  problem,  is  available  to  assist  you  in  the 
choice  of  the  proper  HONEY  WEILL  mercury  switch  to  meet  your 
needs,  (^11  your  nearest  MICRO  branch  office. 


Suppressor  Grid  Control 
of  Thyratrons 

By  H.  L.  Armstrong 

Xntiniial  Renearch  Council,  Canada 
Ottawa,  Canada 

Often  the  simplest  way  to  control 
the  current  supplied  to  a  load  is  to 
provide  d-c  to  the  load  by  a  thyra- 
tron  used  as  a  rectifier  in  series 
with  an  a-c  supply,  and  to  vary  the 
conduction  period  by  varying  the 
time  of  firing  of  the  thyratron.  This 


MAKERS  OF  FRECISION  SWITCHES 

FIEEPORT.  ILLINOIS 


FIG.  1 — Diagram  oi  thyratron  control 
circuit  uilng  out-oi-phoM  aupproMor 
grid  Toltogo  as  trigger  control 
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isfortncrs 


omponcnts 


A  precision  •!•€- 
tronic  m^gohmmetM 
which  lor  Y^cmi  has 
giTon  satisfactory 
serrics  in  hundrsds 
of  loboratoriss  ond 
on  prodttctioo  linos. 


•  EASY  TO  READ 

Direct  reading  on 
a  4"  seal*. 


\  a4 
\  Prot 

\  OT« 


Protoctod  against 
OTorload. 


0  READ  •  RAPID  A  SAFE  TO  USE  •  ACCUR/ 

ding  on  Tost  Toltago  romoTod  from  M^thin  3% 

terminals  and  capadtiTe  com*  megohms 

ponents  discharged  to  ground  100.000  I 

against  jn  gg  positions  of  mdti|dier  megohms, 

switch. 

SPECIFICATIONS 

lasge:  1  megohm  to  2.0004)00  megohms  in  six  orerlopping  ranges 
seleded  by  a  multiplier  switch. 

Voltages  on  Unknown:  The  Toltago  omiliod  to  tike  unknown 
termi^ls  is  500  volts  d>c  and  is  independent  (loss  Oban  1%) 
of  the  value  of  the  unknown. 

Stability:  lino  voltcmo  variations  from  105«1S$  voHs  wtt  conso 
loss  than  2%  variation  in  tho  motor  reading. 

Power  Supply:  105-125  volte  A.C.  ^ 

50-60  cydes  30  watts. 

DInionsisns:  x  lOVs  s  6  inches. 

Net  Weight:  18  pounds. 


ACCURATE 

Within  3%  up  to  1004)00 
megohms.  5%  from 
100.000  to  2.000.000 
megohms. 
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(continued) 


is  accomplished  usually  by  some 
combination  of  variable  bias,  and 
a-c  90  deg  out  of  phase  with  the 


t  A  R  ^ 


plate,  applied  to  the  grid  of  the 
thyratron.  When  the  control  must  be 
accomplished  by  electronic  means, 
variable  bias  can  become  difficult. 
The  circuit  described  below  and 
shown  in  Fig.  1  has  been  found  to 
be  simpler  in  some  applications. 

The  idea  is  that  the  transformer 
is  arranged  so  the  voltage  supplied 
to  the  plate  of  V,  is  180  deg  out 
of  phase  with  that  at  the  suppressor 
of  V,.  Since  the  suppressor  on  a 
6AS6  can  cut  off  the  plate  current 
quite  easily,  Vi  draws  current  only 
during  the  negative  peak  of  voltage 


(A)  Th«  •!(•€(•  of  nogothro  grid  (wlag 
(lowor  wavo)  on  conduction  porlod. 
(uppor  wenro).  As  nsgatlTS  swing  is  in- 
croasod  conduction  psriod  is  shortonod 


of  US  here  at  the  Rectifier  Division  are 
rather  proud  of  the  parts  we  play  in  the  production  of 
Sarkes  Taraian  "Centre-Kooied”  Selenium  Rectifiers. 
Barbara,  shown  here  color<oding,  is  no  exception. 

If  you  are  not  familiar  with  the  wide  variety  of  applications 
of  Sarkes  Tarzian  Rectifiers,  your  inquiry  is  invited. 

Our  staff  of  engineers  is  ready  to  assist  you  with  your 
power  conversion  problems. 

If®"  Stnd  for  your  FREE  copy  of  tbo  new  Embedded  Selen- 
imm  Rectifier  Ceteiog  B-l.  The  Selenium  Rectifier  Hand- 
5^  book  is  availeble  at  SOf.  Write  us  or  see  your  dealer. 

•  Sarkes  Tarzian,  Inc. 


at  the  plate  of  F,.  The  drop  in 
voltage  at  the  plate  of  Vt  is  applied 
through  the  coupling  circuit  to  the 
grid  of  V„  driving  it  negative.  Then 
the  plate  of  Vi  is  cut  off  by  the  sup¬ 
pressor,  and  the  grid  of  V,  rises 
exponentially  to  ground.  When  the 
plate  of  F,  first  goes  positive,  the 
grid  will  still  be  negative  and  con¬ 
duction  does  not  take  place  until  the 
grid  has  risen  to  a  certain  voltage. 
The  time  required  for  this  depends 
on  how  far  negative  it  was  driven 
originally.  This  depends  on  the 
plate  current  of  F,  which  in  turn 
depends  on  its  grid  bias.  Thus  a 
signal  applied  to  the  grid  of  F,  con- 


^rkes 

arzian 


RECTIFIER  DIVISION 

l>.M«  E-1«  4IS  North  Collogo  Avo.,  Iloeininaten,  Indi.M 


Want  Riorc  inforatotioa?  Um  poit  card  m  last  poga. 
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Special  component  asseniMy  for  lam  radar  manu¬ 
facturer  features  glass-to-metal  hermetic  seals 
used  as  feed-throi^  and  stand-off  insulators. 


W  use  this  sub-assembly  service 

#  V  to  solve  your  design  and  production  problems. 

You  can  speed  up  development  and  production  of  electronic  devices 
of  all  types  .  .  .  meet  those  tough  delivery  dates.  Just  call  on 
SEALTRON  to  design  and  build  hermetically-sealed  plug-in  assemblies 
especially  for  your  products!  Produced  with  SEALTRON's  expert 
engineering,  biggest  selection  of  stock  seals,  miniaturization  “know¬ 
how,”  these  assemblies: 

1  •  Provid*  compocfiMss  cmk/  miniatvHxalion  2  •  Strmamlina  circuitry 
3*  liuurm  conformity  of  production  to  dnnign,  reducing  chancnt 
for  stray  "pick-ups,"  ntc,  4*  iliminato  tndious  sub-assnnMy 
oporations  5.  Simplify  final  assnmhiy,  nasm  tough  production 
schodulns  6.  Rmlnasn  kny  pnrsonnni  for  othor  work 

Write  us  about  your  special  sub-assembly  needs.  You 
will  receive  complete  information  by  return  mail. 


!  Send  for  our  new  easy-to-use 
catalog-brochure  today. 


AUmvfactursrs  of  iho  world's  most  eomploto  Ikto  of  aeoft— over  1600  typos 

TNI  SIALTRON  COMPANY 

9701  afAOING  tOAD  •  CINCINNATI  IS.  OHIO  •  TIlfPHONI  VAllIV  ISOO 
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HERE’S  GOOD  NEWSl 


NEW 


TVOR 


*  increases  plane  let-down  safety  for  any  airfield 

t  ^  •  changes  "fair-weather”  to  all  weather  airline  service 

•  permits  marginal  weather  landings  by  private  and 
executive  aircraft. 


AIDLESS  T 


% 


New  terminal  VHP  omnidirectional  radio  range  adds 
safe  instrument  approach  facilities  to  any  airport.  CAA 
approved.  Installs  directly  on  the  ai^eld.  Includes 
field  detector,  antenna  and  installation  test  equipment. 
And  is  available  on  90  day  delivery. 

TVOR  radiates  50  watts  of  power,  ample  for  most 
installations.  It  uses  the  same  quality  components  and 
gets  the  same  tests  as  CAA  equipment.  Installation 
operates  almost  entirely  without  attention.  Any  plane 
with  standard  VOR  instrumentation  can  make  precision 
approaches  to  a  TVOR  equipped  field. 


TVOR  builds  air  traffic  by  extending  service  through  tvor  c*mm«rciai 
marginal  weather  . . .  increases  airline  passenger  service  irontmiiitrt  ar* 
by  eliminating  flights  lost  due  to  rain  and  fog  . . .  brings  *••• 
corporation  aircraft  to  their  home  field  in  poor  visibility.  h**ii  caa, 


Flight  test  TVOR  with  your  own  plane  at  the  College 
Park  Airfield.  Convince  yourself  that  your  group  cannot 
afford  to  be  without  low  cost,  high  quality  TVOR. 


TVOR  ch«MS«(  Islf"  alrcrafl  »•  thair  ham*  inttrumontalian.  Rrjvata 

waalRar  la  all  waalfcar  flaldt,  ia  tplla  al  law  l»lana«  "hama”  aa  thair 

aIrMaa  aarvlaa.  calHata.  awaahflaM. 


ELECTRONS  AT  WORK  (contiaaad) 

trols  the  current  flowing  through 
V>.  In  the  application  for  which  this 
^  circuit  was  devised,  the  input  to  Vi 
was  60  cycle  from  a  temperature 
sensitive  bridge,  giving  the  circuit 
the  advantage  of  phase  sensitivity. 
It  was  sensitive  only  to  an  input  in 
phase  with  the  suppressor  of  V,. 
However,  d-c  input  works  as  well. 
Also,  the  role  of  suppressor  and  con¬ 
trol  grids  can  be  interchanged. 

The  waveform  photographs  show 
the  grid  voltage  (lower  wave)  and 
plate  current  (upper  wave)  of  V„ 
superimposed  with  an  electronic 
;  switch.  It  demonstrates  how  the 
grid  goes  negative  during  the  nega¬ 
tive  half  cycle,  and  then  rises  until 
the  tube  fires  and  current  flows. 
Negative  grid  swing  and  decrease 
in  signal  applied  to  V,  is  also  shown 
with  the  period  of  plate  conduction 
increased  in  the  same  manner,  as 
indicated  in  operating  theory. 


Measurement  of  Harmonic 
Distortion  With  A  Filter 

Since  it  is  customary  to  operate 
a  magnetic  recording  system  at  the 
highest  possible  recording  level 
that  does  not  exceed  the  allowable 
distortion  limits,  it  is  important  to 
have  an  accurate  means  of  meas¬ 
uring  the  amount  of  distortion 
present  in  a  system.  Because  re¬ 
cording  level  is  also  dependent  on 
j  such  variable  factors  as  the  prop- 
erties  of  the  magnetic  medium,  the 
j  bias  current,  the  recording  heads 
and  the  gain  characteristics  of  the 
recording  amplifier,  the  method 
I  should  be  simple  enough  for  peri¬ 
odical  checking  of  professional 


FIG.  I — Block  diafToin  of  distortion 
moasuring  systom 
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Wsst  SMTS  isformsllsst  Um  post  cord  on  lost  pogs. 
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OVER  10,000  BRADLEYUNITS 

in  this  Electronic  Calculating  Punch 


The  IBM  Electronic  Calculating  Punch,  shown 
above,  will  punch  6,000  cards  per  hour,  perform¬ 
ing  up  to  60  operating  steps  for  each  card. 

The  master  key  is  the  IBM  Electronic  Tube  As¬ 
sembly  which  comprises  an  electron  tube  and 
several  resistors  and  capacitors.  There  are  more 
than  1,200  of  these  pluggable  units  in  each 
punch.  With  8  or  9  Bradleyunits  per  assembly 
there  are  over  1 0,000  Bradleyunits  per  punch. 

Bradleyunits  are  ideal  resistors  for  such  critical 
service,  because  they  are  rated  at  70C  .  .  .  not 
40C  .  .  .  which  assures  stability  and  permanence. 

Made  in  all  R.T.M.A.  values,  Bradleyunits  are 
available  from  10  ohms  to  22  megohms  in  and 
2  watt  sizes,  and  from  2.7  ohms  to  22  megohms 
in  the  one-watt  size.  They  need  no  wax  impregna¬ 
tion  to  pass  salt  water  immersion  tests. 

Allen-Bradley  Co. 

1 10  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


Allen-Bradley  Fixed  Resistors 
are  rated  at  70C 
for  high  safety  factor 
Altov*  Is  shown  tho  inlornol  con- 
strvction  of  Mio  Vi.  I,  and  2  woH 
Rrodioyunils,  oil  oncasod  in  hard 
plastic  shells.  Both  loads  w*  dlHor- 
onMolly  tomperod  to  provont  sharp 
bonds  near  th*  rasistor  body. 


ALLEfl-BRi|DLEY 

RESISmRS  &  CAPACITORS 


el  radio  and  electrenit  eoeipnieet 


Sold  MClutively  to  laaoufocturen 
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CLECTRONS  AT  WORK 


(continued) 


recording  machines  in  the  field. 

A  method  of  measuring  distor¬ 
tion  with  a  band-pass  filter  devel¬ 
oped  by  the  Minnesota  Mining  & 
Manufacturing  Co.,  greatly  reduces 
the  time  and  equipment  needed  for 
this  operation.  In  a  magnetic  tape 
overload  the  principal  distortion 
results  from  the  third  harmonic 
component.  By  recording  a  pure 
sine  wave  and  then  separating  the 
third  harmonic  and  measuring  it 
with  a  vacuum  tube  voltmeter,  it  is 
possible  to  determine  the  third 
harmonic  distortion.  This  set  up  is 
shown  in  Fig.  1.  The  only  equip¬ 
ment  required  is  an  audio  oscillator 
with  good  waveshape,  a  vacuum 
tube  voltmeter  with  a  fairly  wide 


PCRCCNT  OSTORTION 


tXFFERENCC  M  LEVEL  (0a)-M9Eirn0N  LOSS 


PERCENT  OISTORTIOM 

e  /v« 


DIFFERENCE  W  LEVEL(Oe)-NS£RTlON  UDSS 


FIG.  2 — Alignmanl  chart  for  convartlnq 
d*clb«U  to  p*rc«nt  dUtortion 


Made  under  licenlei'fift’eement,  these  deposited- 

carbon  resistors  serfSPia|MlLflMdjB^TU>oratory-grade  instruments 
and  assemblies.  For  stipfffi[|^^&mi1ity  under  the  most  adverse 
operating  conditions,  Carbofilm  resistors  are  now  available  in 
hermetically-sealed  metal  casings  with  glass-to-metal  end  seals. 
Thoroughly  protected  —  mechanically,  electrically,  climatically. 
Guaranteed  tolerance  of  plus/ 
minus  1%.  Available  in  1  and 
2  watt  sizes.  Just  about  everything 

a  precision  resistor  should  ^ 

Also  in  the  coated  (special 


range,  and  a  band-pa.s.s  filter.  A 
1,200-cp.s  filter  is  ideal  for  this  pur¬ 
pose  since  it  is  customary  to  meas¬ 
ure  distortion  at  400  cps.  However, 
a  more  common  100  or  5,000-cps 
filter  can  be  used  if  the  test  fre¬ 
quency  is  adjusted  to  a  suitable 
value.  For  highest  accuracy,  a  filter 
having  a  rejection  of  at  least  60  db 
at  the  fundamental,  should  be  u.sed. 

Before  testing  a  recording  sy.s- 
tem  it  is  necessary  to  calibrate  it 
for  the  insertion  loss  of  the  filter. 
Since  the  input  termination  affects 
this  value,  the  filter  should  be  cali¬ 
brated  on  the  recorder  under  test. 
First,  the  outjiut  level  is  measured 
at  400  and  1,200  cps,  with  the  filter 
di.sconnected,  to  determine  if  the 
level  is  the  same  at  both  frequencies. 
If  it  is  not,  the  input  mu.st  be  re¬ 
adjusted  during  the  test  to  com¬ 
pensate  for  the  difference. 

With  the  filter  connected  to  the 
recorder,  readings  are  taken  at  the 
filter  input  at  400  cps  and  at  the 
filter  output  at  1,200  cps  adjusting 
the  input  level  as  previously  deter- 


resin 

film  seal)  type  for  accuracy, 
stability,  economy.  Guaranteed 
tolerance  of  plus/minus  1%. 
Excellent  characteristics.  1  and 
2  watt  sizes. 


Carbofilm  resistors,  in  both  hermetically-sealed  and  coated  types,  are 
available  in  standard  values  as  well  as  special  values  made  to  your 
requirements.  Literature  on  request.  Let  us  quote  on  your  precision 
resistance  needs. 


ArnOVOK  mppORAVOtf 

2111  ORtrait  AvtMM,  CLEVELAND^  OHIO 
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ELECTRONS  AT  WORK 


(continued) 


mined.  The  insertion  loss  of  the 
filter  is  the  difference  between  these 
two  readinKS. 

To  make  the  actual  distortion 
test,  the  400-cps  signal  is  fed  into 
the  recorder  and  the  level  reading 
taken  at  both  the  input  and  output 
of  the  filter.  The  true  ratio  between 
the  signal  and  the  third  harmonic 
component  is  the  difference  between 
these  two  readinprs  minus  the  in¬ 
sertion  loss  of  the  filter.  This  value 
can  be  converted  to  percent  by  use 
of  the  alignment  chart  in  Fig.  2. 

Once  the  insertion  loss  calibra¬ 
tion  has  been  made  for  a  particular 
system,  it  is  not  necessary  to  repeat 
this  step  on  subsequent  tests.  It  is 
only  necessary  to  connect  the  oscil¬ 
lator,  filter  and  voltmeter  and  take 
two  readings. 


High  Sensitivity  Tone 
Discriminator 

By  Sidney  Wau) 

Use  of  sharply  tuned  parallel-T  R-C 
networks  in  place  of  L-C  filters  re¬ 
sults  in  sensitive,  compact,  and  in¬ 
expensive  tone  localizer  that  is 
useful  in  guidance  or  navigation 
equipment  or  as  a  low-frequency 
di.scriminator  in  f-m  subcarrier  sys¬ 
tems. 

In  the  usual  arrangement  for 
these  purposes,  band-pass  L-C  type 
filters  are  used  in  a  subtractive 
rectifying  circuit.  The  size  and 
weight  of  these  filters  becomes 
large  if  reasonably  high  sensitivity 
is  to  be  realized. 

The  circuit  shown  in  Fig.  1  was 
designed  as  a  tone-localizer  for  90 
or  150  cycle  input.  When  equal 
amplitudes  of  90  and  150  cps  are 
present  in  the  input,  the  meter 
reads  zero  center.  When  one  signal 
amplitude  is  larger  than  the  other, 
the  d-c  microammeter  deflects  to 


111  W  li  u  Vi  dependable  miniaturization  and 

W  W  li  U  li  simplified  assembly,  you  can  use  Hi-Q 
W  W  V  Vi  Vi  assemblies  for  the  replacement  of 

W  W  V  U  Vi  groups  of  capacitors  and  resistors,  with 
i\  W  W  Vi  u  absolute  assurance  of  circuit  stability 
W  W  W  li  Vi  between  the  component  parts. 

li  H  W  li  \i  '^yP*  PA-1 13  is  typical.  Combines 

W  W  li  \i  \i  ^  elements  of  the  second 

W  W  li  li  li  detector  and  audio  amplifier  stages 
W  W  B  ®  receiver,  on  a  single  plate. 

U  This  network  requires  only  7  leads  instead 

of  usual  16  for  individual  components.  Minimizes 
soldering  time;  eliminates  mounting  strips;  reduces 
stocking  and  handling  problems. 
Other  Hi-Q  plate  assemblies  provide  vertical  integrator,  vertical 
integrator  and  coupler,  audio  plate  grid  coupler,  pentode 
second  detector  and  audio  amplifier, 
pentode  plate  coupler  and  screen  supply,  etc. 

•^rUNCTION-niTlD  TO  rOU«  NIfOS  ^ 

K0gcfdht»  whot  your  "circuit  cquMiu"  proU»m$  may  fcu,  Ni-Q 
•pociolict*  can  provide  tka  Waal  tolution  in  uitkur  tlandard  or 
•pociol  typat.  Sand  ut  tkaca  probhm§l. 


XT’ » OH* 

M  \  KW-m* 
\  Nlfl 

•?ow\ 

1(1)0 

WJUiOIOiT 


OLEAN,  NEW  YORK 


iM  cn 

flOH 


FIG.  1 — Circuit  diagram  of  Ih#  simpU- 
find  ton#  indicator 
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COUNTING 

CONTROl 


* 

l^enkeUu 


PRKSMT  COUMTERS 


DISCRIPTION— The  Berkeley  Preset  Counter  is  an  electronic  decade  with 
provisions  for  producing  an  output  signal  or  pulse  at  any  desired  preset  count 
within  the  unit’s  capacity.  Any  physical,  electrical,  mechanical  or  optical 
events  that  can  be  converted  into  changing  voltages  can  be  counted,  at  rates 
from  1  to  40,000  counts  per  second.  Total  count  is  displayed  in  direct-reading 
digital  form.  Presetting  is  accomplished  by  depressing  pushbuttons  corres¬ 
ponding  to  the  desired  digit  in  each  column.  Model  730  Preset  Decimal 
Counting  Units  are  used.  'These  are  completely  interchangeable  plug-in  units 
designed  for  simplicity  of  maintenance  and  replacement. 

APPLICATIONS Flexibility  and  simplicity  of  operation  make  the  Berkeley 
Preset  Counter  suitable  for  both  production  line  and  laboratory  use.  It  has 
practical  applications  wherever  signalling  or  control,  based  on  occurrence  of 
a  predetermined  number  of  events  or  increments  of  time  is  desired.  Output 
signals  from  the  unit  can  be  used  to  actuate  virtually  any  type  of  process  con¬ 
trol  device,  or  to  provide  aural  or  visual  signals. 


tfICinCATIONt 


MAX.  COUNT  CAPACITY 

422 

423 

424 

425 

424 

100 

1000  ! 

10,000 

100,000 

1,000,000 

INPUT  SINIITIVITY  (MIN.) 

±  1  V.  *•  tra4N><l,  pack;  at  loait  2  A  mc  wid« 

OUTPUT 

Ckolc#  af  poo.  pwlM  and  rolay  doiura,  or  po*.  pwlM.  SPST 
rolay  doiura  approx.  1/30  mi;  pubo  output  ii  4-  125  v. 
wMi  3  A  Ml.  riio  timo  and  IS  A  duration. 

PANIL  DIMINIIONS 
OVMAU  DIMINSIONS 
POWIR  RiQUIMMINTS 

ISH"  X  OM" 

UH"  X  lOVi-  X  13* 

117  V.  ±  10%  @  90w. 

IP*  X  8%* 

20%*  X  10V4*  X  15* 

117  V.  ±  10%@  100  w. 

PRICI  (P.O.I.  PAaORY) 

$375 

$450 

$5*5 

$4*5 

$7M 

M  3  For  complete  information,  please  request  Bulletin  102 


fieAJ2£ie4f. 


ilivision  hf  in.CKMAN  INS  IRl'Ml-  \  I  S  INC. 

2200  WRIGHT  AVENUE  •  RICHMOND,  CALIFORNIA 


'DItICT  RIADINO  DIOITAL  PRISINTATION  OP  INPORMATION' 


ol _ 1 _ 1 _ I _ I _ \ _ I  • 

40  to  l?0  wo  200  ?40  2K 

FteOUEICI  II  CICKO  Kl  SECOlO 


FIG.  2 — Altwnuatioa  charactwristtca  oi 
tb*  parolUl-T  iUtwr* 

one  side  to  indicate  the  relative 
magnitudes  of  the  input  frequen¬ 
cies.  With  the  lOOK-ohm  input 
resistors  in  the  circuit  the  output 
.sensitivity  is  50  jxa  deflection  for 
2  db  difference  between  90  and  150 
cps  signals  into  a  330-ohm  micro¬ 
ammeter.  The  input  voltage  is  ap¬ 
proximately  15  to  20  volts  rms  for 
this  condition. 

Figure  2  indicates  the  attenua¬ 
tion  characteristics  of  the  parallel- 
T  filters. 


Clutch  Operates 
On  Loudspeaker 

A  NEW  CLUTCH  that  will  find  use 
in  instruments  and  computers 
where  fast  response  is  required, 
uses  the  same  moving-coil  principle 
as  an  electrodynamic  loudspeaker. 
Developed  by  the  National  Bureau 
of  Standards,  the  clutch  is  actuated 
by  the  interaction  of  a  magnetic 
field  and  current  in  a  coil.  The  re¬ 
sulting  force  moves  the  coil  causing 
the  output  disk  to  be  pressed 
against  the  rotating  input  shaft. 
In  an  experimental  model  response 
time  was  less  than  a  third  of  a 
millisecond. 

The  operating  principle  of  the 
clutch  makes  it  inherently  capable 
of  a  faster  response  than  is  possible 
with  most  electric  or  magnetic  fric¬ 
tion  clutches.  In  the  loudspeaker 
type,  the  magnetic  field  is  in  exist¬ 
ence  before  actuation,  and  the 
normally  small  induction  of  the  coil 
is  the  only  time  factor  involved. 
This  coil  inductance  can  be  made 
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Molding  I 

Powders  j 


Dispersions 

Oils.  Waxes 
ana  Greases 


I  -.1  j  j  \  ^300  —  for  high  tomporoturo  torvico 
J  ^270  —  for  kst  ttmp«ratvrts 
Mattkizod  1  P20  —  Containing  20%  plottkizor 
(In  Orodo  >  P25  —  Containing  25%  plosticizor 
^300)  j  P30  —  Containing  30%  plosticizor 
NW-25  —  Flows  roodily  ot  fusion  toriporaturos 
N-1  —  High  moloculor  weight 

Five  grades  —  from  Light  Oil  to  Hard  Wax  • 
i  are  available.  Details  on  request. 


N*  effect  hM  boM  ebncfod  ofler 
prelongid  espeewe  ef  Kel#  •• 

cNNcentroted  eelfwrtc.  bydreffoMie 
and  hydrochloric  oddii  to  ilrcNg 
coecticj  to  fomliitg  Nitric  wetd^ 


VOLUME-PRODUCTION  PRICING  NOW 
^  RADICALLY  BROADENS  SCOPE  OF 

APPUCATIONS  FOR  THIS  UNIQUE  THERMOPUSTIC 

Volume  demand  now  measured  in  the  hundreds  of 
tons  and  improved  production  methods — have 
combined  to  radically  reduce  the  per  lb.  cost  of 
Kel-F.  Further,  experience  has  shown  that  potential 
applications  require  only  small  quantities  of  Kel-F 
per  finished  item,  because  of  the  plastic’s  superior 
properties.  In  view  of  these  two  facts,  design  engi¬ 
neers  are  currently  reevaluating  the  use  of  Kel-F  for 
all  applications  where  the  seven  basic  Kel-F  prop¬ 
erties  meet  design  or  performance  specifications. 

UADING  MOLDERS  NOW  OFFER 
KEL-F  PARTS  AND  BASIC  MATERIALS 

Already,  more  than  50  leading  molders  in  the  coun¬ 
try  are  prepared  to  deliver  Kel-F  tubing,  rod,  sheet, 
film  and  strip  in  a  variety  of  sizes  and  types  of  ma¬ 
terial.  Many  of  these  are  supplying  not  only  these 
basic  fabricating  materials  but  are  also  producing 
finished  parts  by  the  standard  methods  such  as  com¬ 
pression,  transfer,  injection  and  extrusion  molding. 

TECHNICAL  BULLETINS,  SERVICES  NOW  AVAILABLE . . . 

Detailed  ilala — in  bulletin  form — on  physical  prop¬ 
erties,  molding  techniques,  dispersions  and  other 
Kel-F  products  are  available.  The  Chemical  Man¬ 
ufacturing  Division’s  Technical  Service  Department 
has  been  augmented  to  offer  additional  help  to  de¬ 
sign  and  materials  engineers,  as  well  as  molders,  in 
the  use  of  this  unique  material. 

CiMMical  MaNofactwrlNf  DivisioN 

The  W.  KELLOGG  Company 

P.  O.  Box  469  •  Jersey  City  3,  N.  J. 

In  N.  Y.  worth  4-S775  In  N.  J.  DEIowaro  3-3100 


BASIC  KEL-F  AAATERIALS  AVAILABLE 

(OrSor  diroct  from  KoHom) 
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WIDE  IfMPBAIUIE 
RANGE 
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Products 


FABRICATED 

PRODUCTS 


Ootkoft 
Wot  bon 
"O"  Mag* 

"U"  rocking 
Volvo  Dbci 
Volvo  Stott 

Volvo  Olophragmt 
9wmp  Dlophragmt 
Rotiliont-Coro  "O"  Ungt 

Drum  and  Tank  Unort 
Fbxiblo  NoN^orrotlvo 
CoMolnori 

AAochinod  Fittingt 

Coaiod  Who 

Cootod  Hook-up  WIro 
Coil  Formt 

Trontformor  Torminab 
Multi-load  Torminolt 
lotary  SwHchot 

Tubo  Sockot  Sotot 
Aoriol  Supportt 
lotblor  Sloovot 


FABRICATED 
MATERIALS 


Thkknott  -  'Ax"  to  Vk" 
Olomotor  —  in  dbc  form  to  43" 

Extratled  Rod 

Olamotor  —  up  to  1" 

Longth  —  to  tpocMcotioN 


Dbimotor  —  up  to  4" 

Longth  —  to  12" 

Exlrodgd  Tubing 

Oiomotor  —  up  to  2" 

Wail  thick  natt  — 

to  tpocMeotion 
Longth  —  to  tpocMboHon 

Extruded  Strip 
Thkkaott  -  O10"  to  .125" 
Wldth-2"to4" 

Longth  — to  ipodffcatltn 

TMn  nfcn 

(IXTXUDIO  AS  IAT-91AT  TUSItte) 
Thkknott  -  4)02"  to  4)10" 
Width  —  ioy-ffat  up  to  20" 
(total  wIM  to  40") 


.CkRBOM'THERMOPlAsj-j^ 


ef  tfceineldenrex- 
iredsrSf  febilceters  end 


ebeve  listed  Hews 


(continued) 


ELECTRONS  AT  WORK 


FIG.  1 — Crou-i*ctional  view  oi  loud- 
■peaker  type  clutch  ahowlnq  (1)  actu- 
otinq  coil,  (2)  maqnotic  polo*.  (3)  out¬ 
put  •halt,  (4)  output  disk,  (5)  iloxibU 
diaphragm,  (6)  backing  dimk.  (7)  slip 
ringi  tor  actuating  curront,  (8)  input 
•halt,  (9)  magnotic  ttructuro,  (10)  com- 
ponsating  coils.  Lowor  diagram  shows 
plocomont  and  action  o<  compensating 
colls 


A  msnufseturer’s  reputstion  snd  that  ^ 
of  his  products  sre  often  determined 
by  the  performsnee  of  relays.  Little 

wonder  that  more  ana  more  design 
engineers  and  manufacturers  are 
specifyii^  the  "Diamond  Seal  for 
Diamond  Quality”  . . .  Automatic 
Electric  Manufacturing 
Company’s  Relays. 

Unexcelled  high  standards  of  _ 
material  and  craftsmanship  combine  to 
produce  superior  relays  that  are  built 
to  exceed— not  just  meet — the 
most  exacting  specifications.  Automatic 
Relays  are  available  in  a  wide  variety 
of  spring  and  coil  combinations 
. . .  operating  potentials  and  contact 
ratings  tor  an  almost  limitless 
variety  of  applications. 

OPEN  AND  SEALED  TYPE  RELAYS 
Whether  your  requirements  demand 
pfug-in  tube  base  or  any  of  the  other 
standard  type  mountings, — or  a 
^specialized  mounting— it  will  pay^ 
you' to  get  complete  facts  on  Automatic 
Relays  with  built  -in  reliability! 
Automatic  midgefs,  dual  purpose, 
delayed  make  or  break,  circuit  control, 
current  and  potential  Relays  are 
built  to  exceed  specs,  military  or 
industrial.  If  you  measure  quality  by 
performance,  Automatic  Relays 
will  measure  up! 


negligible  by  the  use  of  bucking  or 
compensating  coils,  that  have  cur¬ 
rent  flow  in  the  opposite  direction 
to  that  of  the  actuating  coil.  In  the 
test  model,  the  1-kc  inductance  of 
the  actuating  coil  was  reduced  from 
2.4  mh  to  0.15  mh. 

In  the  experimental  model,  hav¬ 
ing  an  output  torque  of  10  ounce- 
inches,  an  electromagnet  was  used 
to  provide  the  field.  A  permanent 
magnet  could  have  been  used,  but 
the  electromagnet  allows  shutting 
the  field  off  to  remove  any  magnetic 
particles  that  may  have  become  at¬ 
tached  to  the  pole  pieces.  The  actu¬ 
ating  assembly  is  mounted  in  the 
input  member,  and  two  sets  of  slip- 
rings  carry  the  field  and  actuating 
currents  to  the  rotating  assembly. 
A  thin  flexible  diaphragm  attached 
to  the  actuating  coil  presses  against 
the  output  disk  when  the  coil  is 
energized,  holding  the  disk  firmly 
against  the  backing  disk. 

An  ordinary  crystal  phonograph 
pickup  and  an  oscilloscope  were 
used  to  test  response  time.  The 
phonograph  needle,  resting  in  a 
small  depression  on  the  output 
shaft,  gave  an  indication  when  mo¬ 
tion  started.  Connecting  the  oscil¬ 
loscope  to  the  actuating  switch  and 
the  phonograph  pickup  permitted 
observation  of  the  time  lapse  be¬ 
tween  application  of  power  and  the 


Th*  comptal*  lin*  ml  Awtemaiic  Rvloyt  or*  ovollabU  lo  mMl  military 
^•ppcMcoliont.  Th*  faciliti**  of  our  •ngin**ring  d*partm*nl  oro  at  your 
dltpotol.  Writ*,  wir*  or  iriiono.  All  inquiri**  will  rocolvo  grompi  aHonlion. 


62  STATE  STREET 


Wont  mot*  inforinotieii?  Um  pMt  cord  o«  lost  pog*. 
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All  Moloney  HiperCore  Electronic  Cores,  including 
over  1000  standard  sizes,  are  manufactured  under  rigid 
quality  controls.  Electronic  manufacturers  will  find  this 
to  be  of  great  importance  when  performance  specifi¬ 
cations  demand  tranformer  cores  that  have  lower  losses 
and  greater  flux  carrying  capacity.  HiperCore  Electronic 
Cores  test  well  within  industry  standards.  Typical  test 
requirements  for  various  types  are  listed  in  the  panel 
at  right.  Special  tests  for  specific  operating  conditions 
are  also  made  when  required.  If  your  product  demands 
better  performance,  smaller  size  and  less  weight,  we 
can  help  you. 


A  booklet  containing  performance  char- 
acteriitics,  sizes  and  u  eights,  along  with 
price  information  is  available  upon  re¬ 
quest.  Write  for  it  today. 


STANDARD  TESTS 

Alt  12  mil  cor««  or*  tMlad  for  core  lou  (tru*  wottt)  and  aiicil- 
ing  volt-amparM  (apporonl  wottt)  at  60  cyclot.  4  mil  corot  or* 
t«tl«d  at  400  cyciM.  Following  lobl*  givat  moiiimum  latt  voluat. 
Avarog*  voluat  ora  opproximotaly  20%  latt  than  maximum. 


IZMU-MCycia 
at  tSOOO  tautt 

4  Mil  4M  Cyda 
«x  10000  (tni 

Cara  Laaa  (TW) 

DM  1  Iba. 

3.7S  I  Iba. 

Cietthii  Vatt-Aawa  (AW) 

I.ISilba.  t  I.HA* 

4.0 alba.  -1-  IS.OA* 

*  A  -  Sraaa  Araa  af  cara  faca  la  Sg.  la. 

All  2  mil  corat  ora  tattad  for  puba  parmaobility  by  uting  o  2 
microtacond  pulta  width  at  400  F.  F.  S.  and  maximum  nat  flux 
dantily  of  10000  goutt.  Tha  minimum  parmaobiNty  will  ba  S30. 

All  I  mil  corat  ora  lattad  for  puha  parmaobility  by  uting  o  O.SO 
microtacond  puba  width  at  1 000  F.  F.  S.  and  maximum  nat  flux 
dantity  of  3000  goutt.  Tha  minimum  parmaobility  wHI  ba  3S0. 


Manujacturersof  Pou'erTramJormers  •  Distributhfl 
Transjormers  •  lj>ad  Ratio  Control  Transjormers 
Step  Voltage  Regulators  •  Unit  Substations 


tint* 

ORtHU* 

ItSS 


1 
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Wont  mart  iafarmotiaaf  Uia  patt  card  ea  httt  poga. 
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Meet  Rigid 
Military 
Specification 
MIL-R-5757-B 
6  to  125  volts 


PROMPT  DELIVERY 

of  small  telephone  type 
relays  for  D.C. 

American  Encaustic’s  new  up-to-the-minute 
electronics  division  can  help  solve  delivery 
problems  on  precision  made  telephone  type 
relays  with  a  current  rating  of  5  amperes 
or  less. 

American  Encaustic  relays  are  open  type  or 
hermetically  sealed,  with  plug-in  or  solder 
tabs.  Components  are  carefully  inspected 
before  assembly.  Completed  relays  are  indi¬ 
vidually  tested  before  shipment.  We  believe 
there  are  no  more  precisely  made  relays  of 
this  type  manufactured. 


WRITE  FOR  FULL  INFORMATION 

. . .  Send  ua  your  drawing*  and 
•pecificationa.  Sample*  and  quo¬ 
tation*  will  be  promptly  aub- 
mitted  without  obligation. 


AMERICAN  ENCAUSTIC  TILING  COMPANY 

MANUfAdUft^S.  Of  WAVtMtItB  TlSf  '-.H'  tit'  'MOAt  DtlECl-  tS  BHAYS, 

924  Kenilworth  Avenue  •  Lonsdale,  Pennsylvania 


ELECTRONS  AT  WORK  (continued) 

start  of  motion  in  the  output  shaft. 

Usinf?  300  volts  on  both  the  field 
and  actuating  coils,  the  output 
shaft  began  to  move  within  200  mi¬ 
croseconds  and  attained  full  speed 
in  300  microseconds.  Using  100 
volts  on  the  field  and  215  volts  on 
the  actuating  coil,  the  time  delays 
were  500  and  625  microseconds. 
The  actuation  voltages  are  required 
only  momentarily  and  must  be  re¬ 
duced  promptly  when  the  clutch 
reaches  operating  speed  to  avoid 
overheating  and  burnout. 

When  measuring  response  time, 
the  effect  of  the  compensating  coils 
was  also  investigated.  With  the 
coil  connections  reversed  so  that  the 
compensating  coils  aided  rather 
than  bucked  the  actuating  coils,  re¬ 
sponse  time  was  increased  to  900 
microseconds.  This  indicates  that 
I  the  response  time  with  the  coils 
connected  properly  is  limited  by 
mechanical  rather  than  electrical 
factors, 

Deposited’Film 
I  G-M  Counter  Tubes 

A  NEW  method  for  depositing  a 
I  transparent,  nonmetallic  conducting 
I  film  of  constant  thickness  on  the 
1  inside  of  a  glass  tube  was  an- 
!  nounced  recently  by  the  Naval  Re¬ 
search  Laboratory,  Washington, 

!  D.  C.  The  new  method  has  been 
used  mainly,  so  far,  for  the  pro- 
I  duction  of  halogen-quenched  G-M 
j  counter  tubes  for  laboratory  re- 
'  search. 

In  the  process,  a  nonmetallic  film 
is  deposited  by  condensation  of  a 
vapor  on  the  inside  of  an  electri¬ 
cally  heated  Pyrex  glass  envelope.  A 
thin  platinum-iridium  wire  is  used 
;  for  the  anode,  the  tube  is  sealed  off 
;  and  mounted  for  a  plug-in  con- 
!  nection. 

!  Various  thicknesses  of  films  have 
I  been  deposited  in  this  manner  in 
areas  up  to  18  square  inches.  Al- 
j  though  the  films  are  actually  color- 
j  less,  they  appear  colored  due  to 
I  their  light  reflection-interference 
!  patterns. 

i  The  G-M  tubes  made  by  this 
i  process  are  nonsensitive  to  light, 
have  an  almost  indefinite  operating 
life,  have  uniform  sensitivity  re¬ 
sponse  throughout  their  length  and 
require  no  critical  materials  such  an 
copper  or  stainless  steel. 


Want  mere  information?  Um  post  cord  on  last  pogo. 
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Punched  and  formed  pieces  of  tough, 
resilient  National  Vulcanized  F’ibre 
reinforce  spectacle  case  to  provide  last¬ 
ing  shape  retention  and  serviceability. 


contributes  to  on  improved  product- 


National  Laminated  Plastics 
nationally  known — nationally  accepted 


spectacle  cases  for  American 


Optical 


ymEwuiB 


This  practical  use  of  National  Vulcanized  Fibre  by  American 
Optical  Company  in  their  attractive  spectacle  cases  is  typical  of 
the  countless  contributions  National  Vulcanized  Fibre— f/te 
material  of  a  million  uses— makes  to  industry  and  business. 

National  Vulcanized  Fibre  applications,  both  mechanical  and 
electrical,  are  varied  and  extensive.  In  mechanical  applications  it 
is  desirable  because  it  possesses  exceptional  tensile  and  crushing 
strength,  toughness,  density  and  resistance  to  wear— coupled 
with  ease  of  fabrication.  It  actually  improves  with  age;  for  many 
mechanical  purposes  it  is  better,  more  durable  than  metal. 

In  the  electrical  held  National  Vulcanized  Fibre  has  been  the 
standard  insulation  for  years.  It  has  high  dielectric  strength  and, 
when  subjected  to  hot  electrical  arcing,  it  evolves  neutral  gas 
which  extinguishes  arc  without  ’’tracking.”  Many  electric  appli¬ 
ances  find  National  Vulcanized  Fibre  to  be  the  one  beet  material 
for  one  or  more  of  their  parts. 

Available  in  various  grades  and  colors;  and  in  sheets,  rods, 
tubes  and  special  shapes.  Write  for  detailed  literature  and  engi¬ 
neering  service  information — 


NATIONAL  VULCANIZED  FIBRE  CO. 

Wilmington  Dolawaro 
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Model  of  Televinion  Plant  Facilitates  Rearrangement  of  Production  Lines 


A  COMPLETE  and  accurate  scale 
model  showinK  locations  of  all  par¬ 
titions,  shelves,  benches,  conveyors 
and  offices  in  the  200,000-8quare-foot 
plant  of  Olympic  Radio  &  Television 
was  built  for  a  total  cost  of  only 
$100  and  paid  for  itself  in  the  first 
month  of  use.  Li^ht-weiKht  steel 
anprle  iron  was  bolted  tojrether  to 
represent  the  framework  of  the 
building.  On  one  side  the  anirle 
iron  was  partly  cut  out  to  permit 
slidinfi:  out  the  sheet  of  plywood 
used  for  each  floor. 


Floor  plan  blueprints,  drawn  to  a 
scale  of  i  inch  to  the  foot,  are 
cemented  directly  onto  the  plywood 
and  serve  as  guides  for  showing 
positions  of  permanent  columns  or 
partitions  when  rearranging  a  floor. 

In  the  drawers  of  the  table  that 
supports  the  model  are  sets  of  wood 
blocks  representing  movable  equip¬ 
ment  and  Lucite  sheets  represent¬ 
ing  partitions.  Blocks  representing 
shelves  are  painted  yellow;  blocks 
for  benches  are  green ;  blocks  for 
conveyor  runs  are  red. 


B,  Berdlqo.  dlraeler  of  maanfoclurlaq  at  Olympic,  Mm  out  an  Idea  for  roarroaq- 
laq  banchM  on  socond  floor  of  his  plant  stanply  by  sUdlnq  out  plywood  floor  of 
modol  oad  shUtlaq  occurotoly  scal^  wood  blocks.  Whoa  tho  bMt  sotup  for  a 
now  production  problem  Is  found,  a  draftsman  Is  coUod  la  to  take  moasuromonts 
and  notos  from  which  now  floor  plans  con  bo  drawn 


When  the  need  for  this  model 
first  aro.se,  the  price  quoted  for  its 
construction  by  an  outside  firm  spe¬ 
cializing  in  such  work  was  |3,000. 
Instead  of  accepting  this  bid,  an 
alert  young  man  in  the  plant  was 
a.ssigned  to  the  job  full  time  for  a 
week  to  see  what*  he  could  do.  The 
results  were  entirely  satisfactory. 


Turntable  for  Pans- Along 
Assembly  Line 

The  problem  of  getting  a  tele¬ 
vision  chassis  around  the  bend  of 
a  U-shaped  pass-along  assembly  line 
was  .solved  in  Olympic’s  plant  with 
a  free-spinning  five-foot -diameter 
di.se  of  one-inch  plywood.  When  a 
chassis  reaches  the  last  position  on 
one  side  of  the  long  bench,  the  op¬ 
erator  lifts  it  onto  the  plywood 
turntable.  Here  there  are  perma¬ 
nently  mounted  cleats  and  supports 
to  hold  each  chassis,  spaced  equi¬ 
distant  to  give  six  positions  on  the 
turntable. 

Depending  on  the  needs  of  the 
line,  one  or  more  workers  are  sta¬ 
tioned  around  the  turntable  to  per¬ 
form  a.s.sembly  or  inspection  opera¬ 
tions  while  the  .sets  are  going 
around  the  bend.  One  of  the  work¬ 
ers  advances  the  turntable  each 
time  another  chassis  comes  to  it. 
On  the  other  side  of  the  bench,  the 
first  operator  takes  each  chassis  in 
turn  off  the  turntable  and  starts 
it  on  its  ride  down  the  rails  on 
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Indifference— whether  it’s  under  the  "big 
top”  or  on  the  production  line— is  inexcusable 
and  often  fatal.  You  simply  can’t  afford 
to  take  chances  with  a  hard  won  reputation 
for  quality  performance.  That’s  why  we 
say  it’s  a  pretty  good  rule  to  stick  to  a  solder 
you  know  and  trust . . .  time-proved  Kester 
Solder,  constant  in  solder  alloy  and 
always  a  consistent  flux  formula. 


Be  sure  your  soldering  is  satisfactory  with  one  of  these 
well  known  solder  products:  "44"  Resin,  "Resin-Five"  and  Plastic 
Rosin  — all  made  only  by  KESTER  ,  .  ,  Key  Name  in 
Flux-Core  Solder  for  More  Than  SO  Years. 


4204  WRIGHTWOOO  AVENUE.  CHICAGO  39,  ILLINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD.  CANADA 
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Woet  more  information?  Uso  post  cord  on  lost  pegs. 
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Cutting  Resistor  Leads 

An  ordinary  large  hand-operated 
paper  cutter  is  used  at  Olympic 
Radio  &  Television  Inc,  for  cutting 
leads  of  resistors  that  come  pack¬ 
aged  in  flat  strips  of  corrugated 
cardboard.  A  group  of  a  dozen  or 
more  resistors  can  thus  be  taken  out 
of  its  shipping  carton,  placed  on  the 
cutting  table  and  pushed  against  an 
adjustable  stop.  All  leads  on  one 
side  are  cut  to  a  desired  shorter 
length  in  one  downward  movement 
of  the  cutting  blade.  The  group  of 
resistors  is  then  turned  over  for 
cutting  leads  at  the  other  ends. 

In  another  manufacturers’  plant, 
this  same  guillotine  cutting  action 
is  used  in  an  air-actuated  two- 
blade  automatic  setup  that  cuts  both 
leads  simultaneously  of  each  re¬ 
sistor  in  a  flat-packaged  group. 


TuratobU  OB  peus-along  OMombly  Ubo  for  toloTUion  rocoWora 


that  side  of  the  bench. 

No  pallets  are  used  on  the 
benches;  instead,  the  chassis  slides 
on  two  wood  rails,  one  low  on  the 
bench  near  the  front  edge  and  the 
other  high  enough  to  support  the 
chassis  at  the  desired  working 


angle.  A  plywood  strip  is  clamped 
to  the  bottom  edge  of  the  chassis 
with  bolts  and  wingnuts  to  serve 
as  a  sled  runner  that  rides  in  the 
lowest  rail,  thereby  protecting  the 
antenna  terminal  strip  and  other 
chassis  parts. 


Defect-Indicating  Diagrams  for  Deflection  Yoke  Test  Set 


In  the  final  performance  of  de-  probe  for  the  defect  and  clear  it 
flection  yoke  assemblies  for  Crosley  without  need  for  further  measure- 
television  receivers,  the  picture-  ments. 

tube  presentation  associated  with  The  test  set  uses  a  12-inch  round 
each  type  of  yoke  defect  is  shown  picture  tube  of  a  type  that  does  not 
on  a  chart  attached  to  the  side  of  require  an  ion  trap.  The  tube  is 
the  test  set.  When  a  defective  yoke  mounted  rigidly  in  a  protective 
is  encountered,  the  operator  merely  metal  box,  with  the  neck  projecting 
jots  down  the  number  of  the  ob-  out  the  rear.  Under  the  neck  is 
served  diagram  on  the  reject  card,  a  metal  platform  running  on  ball- 
From  this,  troubleshooters  can  bearing  rails,  on  which  are  mounted 


Plocinq  90-<l*gTM  70k*  OT*r  n«ck  of  30- 
Inch  plctur*  tub*  In  DuMont  tMl  Ml 


the  picture  tube  socket,  focus  coil 
and  safety  switch.  This  platform 
is  pulled  back  on  its  rails  so  that 
a  tested  deflection  yoke  can  be  re¬ 
moved  and  the  next  one  slipped  onto 
the  neck  of  the  tube. 

Test  signals  are  obtained  from 
a  Raytheon-Belmont  vertical  and 
horizontal  sync  pulse  generator, 
now  manufactured  by  Supreme, 
Inc.  A  630-kc  oscillator  generates 
dots,  which  appear  on  the  screen  as 
short  slanting  lines  due  to  inten- 


Cronlny-dnvnlopnd  tnat  Mt  for  doflnctlon  yokM.  with  alanl-lin*  patlom  for  good 
yokn  ibowlng  in  mirror  at  uppor  right.  Oporotor  mutt  prttt  down  covtr  of  twitch 
ogalatt  tpring  octton  at  shown  In  ordtr  to  apply  powtr  for  Ittt 
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Miniature  Metal  Tubular  CAPACITORS 
utilizing  the  NEW  Mylar*Film 


The  pioneer  in  the  newest  of  synthetic  materiab  for 
capacitor  development  provides  another  "first”  with 
"M”  film. 

Plasticon  Type  "M”  Capacitors  are  offered  where  high 
resistance,  high  temperature  (""40®  to  +125°C), 
smaller  size  and  lighter  weight  are  required. 

Plasticon  Type  "M”  Capacitors  are  available  with 
either  or  both  ends  insulated  and  with  any  selection 
of  brackets. 

Engineered  to  your  exact  specifications. 


ELECTRONICS  —  Fabruarf,  1953  Wont  mort  i•^orlnafiol^?  Um  post  card  ea  iMt  poflt. 


Aho  at  tiUbl*  i»  100,  400,  600  and  1000  volt  rttmgtt 


where  size  and  high  rating  come  to  terms  with  cost 

R«p«at;  uhere  size  and  hifih  rntinfi,  come  to  terms  uith  cost. 
Consider  this  in  terms  of  engineering  that  seeks  to  increase 

Kroduct  efficiency  while  holding  costs  at  a  minimum.  Then 
ase  your  snap  switch  specifications  on  the  following  facts. 


TYNISWITCII  is  a  low  cost, 
compact  snap>action  unit  based 
on  simplified  construction  prin* 
ciples.  It  permits  high-load  switch¬ 
ing  in  a  minimum  amount  of 
space.  It  eliminates  costly,  non¬ 
functional  bulk  in  new  or  rede¬ 
signed  products.  No  other  model 
or  make  —  of  comparable  size  and 
rating  —  can  match  its  high-stand¬ 
ard  performance.  Its  action  is 
flawlessly  smooth  and  de¬ 
pendable.  Moreover,  it  has 
been  conclusively  proven  by 
approved  laboratory  tests 
that  TYNiswiTCH  is  complete¬ 
ly  reliable  at  high  operating 
speeds  ...  for  over  millions 
of  cycles! 


Investigate  these  and  many  other 
TYNisw'iTCH  advantages  today. 
New  models  can  be  developed  eco¬ 
nomically  to  fit  your  speed  and 
specifications — or  you  can  select 
conventional  circuit  arrangements 
from  a  variety  of  standard  units. 
Write  for  details.  TYNISW  ITCII 
Division,  The  Sessions  Clock  Com¬ 
pany,  104  East  Main  Street, 
Forestville,  Connecticut. 


Dvilection  yok*  reject  chart 


tional  misalignment  of  the  test  set. 
The  direction  in  which  the  dots 
slant  then  indicates  whether  deflec¬ 
tion  yoke  leads  are  correct  or 
reversed. 

A  somewhat  similar  sliding  plat¬ 
form  is  used  for  the  same  purpose 
in  Final  Test  at  the  East  Paterson, 
N.  J.  plant  of  Allen  B.  DuMont 
Labs.  Inc.  to  test  90-degree  yokes 
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There  are  hundreds  of  jobs 
open  to  engineers  today! 

out  lew  opportunities  like  tkese 


Wcstinghousc  is  in  nuclear  power  to  stay.  We  believe  in  thfc 
development  of  atomic  energy  as  man's  next  great  source  of 
power.  If  you  want  to  get  in  on  a  new  era  in  industry,  we  want 
to  talk  to  you. 


Atomic  power  opportunities  ore  waiting 
for  electronic  engineers 
with  4  to  10  years  of  this  kind  of  experience... 


EliCTRONIC  COMPUTERS,  employing  pulse  amplifying  wide  range  linear 
amplifying  and  rate  circuits. 

NULL  lALANCE  DEVICES,  employing  both  vacuum  tube  and  magnetic 
amplifiers,  SERVOMECHANISMS,  PLANT  CONTROL  SYSTEMS. 

LIAISON  with  customers,  contractors,  designers  of  component  equip¬ 
ment. 


What  do  you  want? 

MONEY?  Good  jobs  are  open  here 
now — waiting  for  good  men  who 
want  to  make  a  permanent  connec¬ 
tion. 

A  PERMANENT  JOR?  Many  of  the 
engineers  who  joined  Westinghouse 
20  and  25  years  ago  are  still  with 
Westinghouse — and  in  key  positions 
—  and  engineers  who  join  us  now 
will  have  the  opportunity  to  make 
this  work  their  lifetime  careers.  When 
many  other  industries  may  be  going 
through  slack  times,  atomic  energy 
will  still  be  in  a  stage  of  expansion. 

SUMJRRAN  LIVING?  It’s  herc—within 
easy  driving  distance  of  your  work. 
Within  a  few  minutes  of  shopping 
centers  .  .  .  schools  .  .  .  metropolitan 
centers. 


SUPERVISION  of  drafting  work. 


I  . 

REMEMBER!  We  ore  primarily  interetted  in  good  experi¬ 
enced  application  and  development  engineers — lock  of 
previous  reactor  development  experience  is  no  handitap 
in  this  typo  of  work. 


HOW  TO  APPLY!  What  Westinghouse  wants  to  know  is:  Where  and 
when  you  obtained  your  degree  .  .  .  how  you  did  in  school  .  .  .  where 
you  have  worked  at  your  profession  . . .  what  kind  of  work  you  have  done. 

In  other  words,  right  now  we’re  more  interested  in  your  ability  to 
fill  current  openings  and  to  develop  in  the  Westinghouse  Atomic 
Power  Division  than  we  are  in  your  vital  statistics.  Write  your  letter 
of  application  accordingly. 

You  will  be  in  communication  with  men  who  are  experienced  in 
keeping  secrets.  All  negotiations  will  be  discreet,  and  your  reply  will 
be  kept  strictly  confidential. 


Address  yeer  appNcatlen  letter  tei  fSenetar,  IndestrM  leletlens  Oepertment, 
WesHiigheuse  Bectrk  Cerperetleii,  P.  O,  lex  14AS,  PHtsbergk  SO,  Pennsyl- 
vide. 


JOI  EXTRAS?  Westinghouse  offers: 
Low  cost  life,  sickness  and  accident 
insurance  with  hospital  and  surgical 
benefits.  A  modern  pension  plan. 
Westinghouse  stock  at  favorable 
prices.  Westinghouse  appliances  for 
your  home  at  discount. 

YOUR  KIND  OF  ASSOCIATES?  Every 
fourth  person  in  the  Division  is  an 
engineer  or  scientist.  More  than  half 
the  top  Westinghouse  executives  are 
engineers. 

FASCINATING  WORK?  What  other 
branch  of  science  offers  such  exciting 
challenges?  So  many  opportunities 
for  discovery?  So  many  chances  to 
benefit  mankind?  So  many  opportu¬ 
nities  for  original  work? 

GROWTH  OPPORTUNITIES?  Never 
again  in  your  lifetime  will  you  be 
able  to  get  into  such  a  sure-to-expand 
industry  so  early  in  its  development. 


you  CAN  6E  5UR£..  ip  nil  T\^StinghoUSe 
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(continued) 


EASTERN  AIR  DEVICES.  INC. 

SI6  DEAN  STREH,  MOOKIYN  17,  NEW  YORK 


SPECIFICATIONS 

OPERATING  FREQUENCY  RANGE:  320  to  1000  cycles. 

OPERATING  TEMPERATURE  RANGE:  -SS^c  to  +85»c. 

AIR  DELIVERY:  80  CFM  @  0"  Static  Pressure  (Sea  Level). 

MOTOR:  Self  Cooling — wound  and  impregnated  with  Class  H 
Insulation. 

MOUNTING:  Any  Position. 

OVERALL  DIMENSIONS:  6-3/64"  x  4-3/8"  x  3-7/8". 


Maximum  cooling  for  airborne  radar  and  hot-running 
electronic  equipment  is  assured  with  this  compact  double- 
ended  centrifugal  blower.  It  meets  government  specifica¬ 
tions  for  use  at  altitudes  up  to  50,000  feet.  Another  illus¬ 
tration  of  EAD’s  design  ability! 


—  Solving  spocial  probloms  it  routint  at  EAD  — 

If  your  problem  involves  rotating  electrical  equipment, 
bring  it  to  E  A  D.  Our  completely  staffed  organiza¬ 
tion  wilt  modify  one  of  our  standard  units  or  design 
and  produce  a  special  unit  to  meet  your  most  exacting 
requirements. 


CroM-Mctton  oi  Mparator,  thowinq  how 
U-thap*4  Alnico  maqnott  ar*  mounted 
inside  drum 


Model  RTPaK-S 


Promo  No.  70 


EAD 

ENGINEERING 

:^f0W5 


for  30-inch  picture  tubes.  Here 
the  actual  30-inch  tube  is  used  in 
the  test  set.  Connections  to  the 
yoke  terminals  are  made  with  a 
plastic  cable  clamp. 

Magnetic  Separator  Recovers 
Alnico  from  Grinder 


Alnico  partlclos  slide  down  metal  In¬ 
cline  to  bin  in  ioreqiound  alter  beinq 
scraped  oil  drum  oi  maqnetlc  seporator, 
here  installed  on  Besly  No.  226  double¬ 
end  qrinder 

Valuable  particles  of  Alnico  V  are 
recovered  and  recast  into  magnets 
In  the  Peterboro,  Ontario  plant  of 
General  Electric  Co.,  Ltd.  by  a 
magnetic  automatic  coolant  separa¬ 
tor  made  by  Karnes  Drill  Co.,  Rock¬ 
ford,  Ill.  The  separator  is  installed 
on  a  grinder  that  automatically 
trims  Alnico  castings  to  final  size. 
The  grinder  is  arranged  to  com¬ 
pensate  for  abrasive  wear.  Three 
pumps,  each  delivering  30  gallons 
per  minute,  bring  the  Alnico-bear- 
ing  coolant  water  to  the  separator 
for  recovery. 

The  separator  itself  uses  Alnico 
magnets.  These  hold  the  desired 
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f  lectncol  / 
Insulation 


i.  TAH  AND  CIOTN  • 
SMTOUNDS  •  FRICTION 
I  SlUVINO  •  AUISTOS 
Tf ,  TAM,  PAMR.  CLOTH. 
0  UIIVINOS  •  IMfRIO- 
RUOID  PLASTIC  TURINO 


to  moot  ovory  pcN^lculor  kit oUittoii>0€|uiromoiit 


In  the  Mitchell-Rand  line  of  HY6RADE  and  FLEXITE  Tubings 
and  Sleevings,  there  is  a  particular  grade  and  class  to  meet 
the  specific  insulation  requirement  of  temperature  resistance, 
dielectric  strength,  abrasion  resistance,  flexibility  and 
push-back.  HYGRAOE  Tubings  and  Sleevings  conform  to  the 
NEMA  Standards  VSI-1950  and  to  the  Armed  Services 
Specification  MIL-1-3190. 

The  "Select-lt"  chart  details  the  various  grades  and  classes 
of  HYGRADE  Tubings  and  Sleevings . . .  grades  differ  according 
to  amount  of  insulating  coating  applied  and  class  is  a 
A.I.LL  standardization  to  indicate  the  ability  of  varnished 
coated  products  to  withstand  heat  and  temperature  risesi 
Class  A;  105”  C  or  221*  F,  class  B;  130*  C  or  277*  F,  class 
H:  200*  C  or  392*  F.  Class  A  Is  organic,  treated  with  organic 
varnishes  or  coatings.  Class  B  and  H  are  fiberglas  treated 
with  organic  varnishes  or  coatings. 

Flexite  Plastic  Tubings . . .  made  from  various  grades  and  types 
of  resins  offer  an  extraordinary  combination  of  qualities 
including  high  dielectric  stren^h,  flexibility,  non-flammability, 
abrasion  resistance,  oil  and  chemical  resistance,  heat 
stability,  and  resistance  to  aging ...  are  low  priced  to  make 
them  the  most  desirable  tubings  for  many  insulation  problems. 

Hygrade  Tubings  and  Sleevings  and  Flexite  in  standard  sizes 
of  copper  wire  are  available  in  black,  red  and  yellow  for 
Class  A  and  B,  and  natural  for  Class  H.  Other  colors  are 
ivailable  on  special  order. 


MinilllliM 
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use  FOR  APPLICATIONS  RCOUIRINB: 


Thin  wall,  vmooth  initrlor  and 
'Vitarlor  •  no  wlcklng,  dltlntaira- 
tlon  or  twallinf  •  thorouchly  Im- 
prainatad. 

Eicatlant  alactric  charKtariatIcs, 
hi|h  insulation  ratittanca  undor 
hl|h  humidity,  food  dialactric 
flailbility  altar  fleiing. 

Eitrema  flailbility,  constant  di¬ 
alactric  strength,  abrasion  ra- 
slstanca,  non^rnlng,  non<or- 
rosivo,  non-stitfaning. 

Extrema  tamparatura  rasistanca. 
Flaiibla  ovar  tamparatura  ranga 
-6S*  C  to  260*  C. 


THRRMOPUX 

••1200" 

THIRMOPUX 

Calorae 

Dialactric 

aravidad 

Of  iP*ca 
lactar 

Fraaof  allorganicmattar(“1200” 

-  —  »  only).  Fray-rasistant  to  tampara-  . 

_  _  j  turat  to  1200*  F.  1 

lllliLIIJ,llJ7,l.lll.lllil  111.11.^1, Ullllll  11)1—  ( 

PLRITI 

HT  lose 

Undarwritar  approvad  for  continuous  op-  3 

orating  tamparaturas  to  lOS*  C.  Good  ra-  ] 

sistanca  to  haat  daformatlon,  axcallant  ' 

oil  rasistanca.  i 

PLixrrt 

Continuous  oparation  to  SO*  C.  bright 
colors,  transparent.  j 

PUXITII 

.Rii 

Low  tomporoturt  floxiblUty  to  -60*  F,  : 

vtry  fitilblo. 

PUXITI 

POITTHINI 

High  insulation  rasistanca,  chamically 
inart  and  Insansitiva  to  molstura.  Flai¬ 
ibla  from  -80*  C  to  -1-85*  C.  Excallant  | 

for  high  fraquancy  units. 


Write  to  MITCHtU-RAND  for  free  samples  and  deserlpfhre  data* 


Heodquarters 
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metal  particles  against  a  rotating 
drum  while  the  waste  water  flows 
over  the  drum,  until  particles  are 
removed  by  a  scraper  blade  for 
salvage.  The  cleaning  action  of  the 
separator  permits  immediate  reuse 
of  the  coolant,  with  further  saving 
in  operating  cost. 


Water  Cooling  for  ReHistanre 
Soldering  Tool 

A  BATTERY  CLIP  serves  as  a  simple 
and  convenient  valve  for  a  small 
rubber  hose  used  for  cooling  metal 
cable  plugs  after  they  have  been 
heated  for  soldering.  The  rubber 
hose  is  taped  to  the  resistance 
soldering  tool  used  for  this  opera¬ 
tion,  with  the  battery  clip  con¬ 
veniently  positioned  under  the 
normal  position  for  the  operator’s 
thumb.  After  making  a  joint,  the 
operator  squeezes  the  clip  to  spread 
its  jaws  and  allow  water  to  flow. 
The  hose  is  so  positioned  that  the 
stream  hits  the  plug  automatically, 
cooling  it  sufficiently  so  the  op¬ 
erator  can  remove  her  hand  from 
the  soldered  wire  without  waiting 
for  the  solder  to  cool. 

Water  pressure  for  the  operation 
is  obtained  with  an  ingenious  com¬ 
bination  of  an  empty  coffee  can  and 
a  blood  pressure  valve  with  rubber 
bulb.  The  bulb  and  valve  are  used 
to  produce  air  pressure  in  the  can. 


with  General  Industries’  Phonomotors 


The  fidelity  reputation  of  your  record 
players,  phono-combinations,  and 
portables  begins  at  the  phonomotor. 

Be  sure  it’s  a  good  reputation  that  stays 
good . . .  protected  by  General  Industries' 
Smooth  Power  Phonomotors. 


Complete  data  and  specifications 
on  the  entire  line  of  Smooth  Power 
Phonomotors  will  be  sent  promptly 
on  your  request. 


ImprovlMd  wotar  cooUnq  aystem  ua- 
Inq  ona-pound  coHaa  con  in  ioraqround 
aa  raaanrolr.  Wotar  hoaa  qoaa  to  ra- 
aiatanca  aoldarinq  tool  in  oparator'a 
rlqht  hand.  Jiq  ior  aupportinq  tha  pluqa 
durinq  aoldarinq  ia  mada  irom  haot-ra- 
alatinq  malarial  and  boa  drillad  holaa  lo 
taka  168  pluqa  at  a  lima.  Surplua  wotar 
runa  down  onqla-mounlad  |lq  onto  rub- 
bar-aponqa  mat  on  banch 
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ICKItf-MAttCHlY 


GERMANIUM  DtOOES 

For  use  where  size,  loog*li(e, 
and  reliability  under  all 
weather  conditions  are  im* 
portant  factors.  General  Elec* 
trie  is  the  largest  supplier  of 
germanium  diodes  in  the 
country  today. 


ITAL  CELLS  IN  THE  ^ECTRONIC  BRAIN 


Univac  election  prediction  proves 
99%  accurate! 


ELECTItONICS  — fafvirary,  1953 


Wont  moft  iMformetiofl?  Um  post  cord  m  last  page. 


JUST  two  hours  after  the  first 
polls  had  closed.  Remington 
Rand’s  giant  electronic  compu¬ 
ter  predicted  the  election  results 
almost  to  the  actsuU  electoral 
vote!  UNIVAC  accepted  a  mere 
three  million  vote  count  at  9:15 
p.m.  and  juggled  it  with  avail¬ 
able  "trends”  over  the  past  25 
years  to  uncork  an  answer  since 
proven  *>9%  correct! 

16,000  G-E  DIODES  USED 

What  does  this  amazing  me¬ 
chanical  mind  consist  of?  Uni- 
vac’s  makers  in  Philadelphia 
tell  us  that  "90%  of  di- 


tern  are  G-E,  and  without  them, 
the  eejuipment  couldn’t  operate.” 

NEW  CIRCUITS  POSSIBLE 

Recently  announced  G-E  Dif¬ 
fused  Junction  Germanium  Rec¬ 
tifiers  open  the  door  to  even 
greater  advancement  in  circuit 
design  for  this  and  similar 
equipment.  G-E  Junction  Recti¬ 
fiers  feature  extremely  low  for¬ 
ward  resistance,  high  inverse 
voltage,  hermetic  seal,  and  mini¬ 
ature  size.  Their  application 
may  result  in  units  that  will 

do  more  work . more 

efficiently . less 


odes  used  in  the  sys-  expensively. 

tiAM  09  ILtCTRtCAl 


1 


NEWS  FROM  OUR  AOVANOO 
I  DEVELOPMENT  lAIORATOMES 

G-E  fcicmists  have  teiccd  tpe- 
cially  made  germanium  junc- 
liim  rectifiers  and  transistors 
at  14U*C.  Results  indicate  new 
products  may  be  usable  at' 
higher  temperatures. 

J _ 

SIND  »Oa  THIS!  /  ''  -  t  ' 

raff  BULIITINS  / 

...  on  0-1  Diodoi  ond  / 

Junction  toctifiors.  Con-  / 

•fol  tlocfric  Co.,  Soction 
433,  Eloctronics  fork, 

Syrocuso,  Now  York. 


GENERALifi  ELECTRIC 


.--IP"' 

DIFFUSED  JUNaiON 
GERMANIUM  REaiRERS 

Developed  for  radar  and  mili¬ 
tary  communications.  May  be 
applied  to  computers,  mag¬ 
netic  amplifier  TV  receiver 
power  supplies,  telephone 
switchboaros,  and  many  other 
electronic  fields. 


*ioni 
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80  as  to  force  out  water  when  the 
battery-clip  valve  on  the  soldering 
tool  is  open. 

Tabulations  are  soldered  to  the 
cover  for  the  air  and  water  hose 
lines.  The  cover  is  sweat-soldered 
to  the  can.  Filling  with  water,  re¬ 
quired  only  about  three  times  a  day 
during  continuous  production,  is 
done  through  a  threaded  plug  in  the 
bottom  of  the  can. 

When  water  pressure  gets  so  low 
that  the  stream  no  longer  hits  the 
hot  plug,  the  operator  merely 
reaches  over  and  gives  the  rubber 
bulb  a  few'  squeezes  to  build  up 
pressure  again.  The  technique  w’as 
developed  in  the  East  Newark,  N.  J. 
plant  of  Utility  Electronics. 


from 
any 
point 
of  view 


you’ll  do  better 
with 


Reject-Identifying  Board 

As  A  GUIDE  for  sorting  defective 
television  receiver  coils  and  trans¬ 
formers  for  return  to  vendors,  a 
sample  board  containing  one  of  each 
type  and  make  of  coil  is  maintained 
in  Olympic’s  Long  Island  City  plant. 
The  products  of  twelve  different 
vendors  are  represented.  Coils  are 
grouped  by  function  and  identified 
by  number. 

As  an  example,  ten  different  units 
differing  in  only  minor  details  are 
wired  to  the  board  over  the  heading 


You’ll  find  it  easy  to  do  better  work  with 
Arkwright  Tracing  Cloth — and  here  are  three 
specific  reasons  why: 

1  You  can  re-ink  razor-sharp  lines  over  any 
erasure  without  “feathering”  or  “blobbing”, 

2  You’re  never  slowed  down  by  pinholes, 
uneven  yarns  or  other  imperfections. 

3  You  can  always  count  on  clean,  gmm 

clear  reproduction— even  years  after 

]^u  make  the  drawing.  Arkwright  ■ 

Tracing  Cloth  is  permanently  ■ 

transparent — won’t  turn  opaque,  Ogp 
brittle  or  paper-frayed  with  age. 

They’re  important  reasons  for  putting 
your  best  work  on  Arkwright  Tracing  mtigk 
Cloth.  Like  a  sample?  Write 
Arkwright  Finishing  Co.,  Industrial 
Trust  Bldg.,  Providence,  R.  1.  flRjj 


PiB" 

— 

fppi 

Astron  Typ«  AQ  Subminiature  Paper  Capacitora 
are  design^  for  dependable  operation  at  temperaturea 
up  to  +125°C.  without  derating — thanka  to  Aatron'a 
newly  developed  high  temperature  impregnant, 

X-2M*.  They  also  provide  exceptional  capacitance 
stability  over  the  wide  range  of  -  65*C.  to  +126*C. 

High  insulation  resistance,  low  power  factor,  unusually 
low  resonance  loss,  and  high  test  voltage  are  achieved 
in  an  amazingly  compact  and  rugged  unit  meeting 
all  Armed  Forces  requirements.  All  AQ’s  are  non* 
inductively  wound  in  an  extended  foil  construction. 
Glass-to*metal  seal  terminals  assure  positive  hermetic 
sealing.  And  Astron  AQ’s  are  suppU^  in  a  variety 
of  construction  styles  to  meet  your  specific  needs. 

Write  for  engineering  bulletin,  containing  test 
specificationa  and  perfonnance  characteristics  of 
Astron  AQ  Subminiatures,  today. 


Atiren  monufocfure*  ■  cemalele  line  ef  dry  electrelytic 
copecHort,  metelliied  paper  cepocllert,  pletNc  melded 
cepacHert,  tubminlolwre  paper  capecHert  end  standard 
and  subminiotwre  RF  interference  filters  fer  every  radle, 
television  and  electronic  use. 


DEtEND  ON-INSIST  ON 


3SS  Orant  Avenue,  I.  Newark,  N.  J. 

Eiport  tXviiloni  tocks  Iftlsrnationol  Corp.,  13  E.  40iti  St.,  N.Y.C. 
In  Conodoi  Chotlsi  W.  fointon,  1924  Cetrord  St.  Eoil,  Toronto. 
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“Pix  I-F  Coil”;  here  it  is  often 
necessary  to  compare  an  unknown 
coil  carefully  with  each  one  on  the 
board  in  turn  to  determine  its  man¬ 
ufacturer.  This  detailed  compari¬ 
son  is  only  required  a  few  times  a 
day,  as  rejected  coils  usually  come 
through  in  batches  all  from  one 
vendor. 


You  can 
eliminate 
topheavy 
package 

inventories  with 

Avery 

labels! 


Spring  Scale  Checks  Slip 

Inspection  of  cavities  for  RCA 
pencil  triodes  involves  checking  the 
force  required  to  move  the  plunger 
in  the  cavity.  To  check  this  in  the 
Harrison,  N.  J.  tube  plant  of  the 
manufacturer,  an  ordinary  spring 
.scale  is  mounted  upside  down  on  a 
rack  and  gear  arrangement  oper¬ 
ated  by  a  hand  wheel. 

The  operator  places  a  finished 
cavity  on  the  anvil,  then  turns  the 
hand  wheel  to  lower  a  cylinder 
which  is  mounted  on  a  rod  that 
goes  inside  the  scale  to  its  weigh¬ 
ing  point.  With  the  left  hand  re- 


•  common  probiam...  General  Controls  Co.  of  Glendale, 
California  manufactures  automatic  controls  for  widely 
diversified  applications.  Warehousing  formerly  required 
segregation  of  more  than  100  different  boxes.  Product 
changes,  from  time  to  time,  would  make  certain  pre¬ 
printed  box  inventories  obsolete. 


toivod  with  num-nfeen  labels. ..Now  box  inventories  are 
maintained  by  size  alone-IN  HALF  THE  ORIGINAL 
SPACE!  A  self-adhesive  Kum-Kleen  label  identifies  the 
contents  of  each  box  as  it  is  used. 

According  to  General  Controls,  “The  unique  character¬ 
istics  of  Kum-Kleen  labels  made  this  new  packaging 
program  possible,  and  they  are  saving  us  many  thousands 
of  dollars  yearly.”  Their  many  Avery  electric  label  dispens¬ 
ers  "are  proving  themselves  daily  to  be  a  most  worthwhile 
investment  as  a  time  and  labor  saver.” 


bow  KumJCken  labels  work... They’re  pressure  senstftve 
—  LAID  ON  fast  with  a  finger-touch  — no  moistening,  no 
mess!  They  stay  neat  and  attractive— won’t  dry  out, 
pop,  curl  or  peel.  Patented  Avery  dispensers  — manual  or 
electric— feed  die-cut,  Kum-Kleen  labels  off  roller  tape  for 
quick,  clean  labeling. 

Wboro  can  YOU  uto  thoso  labols  in  YOUR  business? 

For  cai€  hiatoriei,  latnplei  and  priett,  pleane  mail  the  coupon  below. 


producers  of 

pressure-sensitive  products 
since  1935 


117  Liberty  St..  New  York  6  608  S.  Dearborn  St.,  Chicaso  S 

1616  So.  California  Ave.,  Monrovia  Offices  in  Other  Principal  Cities 


□  Pfesae  tend 
rate  kitloriei, 
free  eamplee. 

Eh  ave  Avery 
il  man  call. 


Upside-down  scat*  operalod  by  rack 
and  gear  msasurss  downward  tostinq 
prsBsurs  boinq  applied  to  plunqer  in 
pencil  Iriode  caTlIy.  New  printed  num¬ 
bers  bore  been  placed  on  scole  so  op¬ 
erator  does  not  hove  to  read  upside- 
down  ealues 


oddrett 
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maining:  on  the  cavity  in  order  to 
feel  for  any  slip,  the  operator  turns 
the  wheel  to  apply  pressure  while 
watching  the  pointer  on  the  scale. 
Loose  plungers  are  set  aside  for 
repair  or  replacement. 


Tube  Aging  and 
Testing  Techniques 

Production  of  miniature  and  sub¬ 
miniature  tubes  is  expedited 
through  use  of  a  large  variety  of 
test  sets  and  aging  racks  in  Syl- 
I  vania’s  Emporium  plant.  Most  of 
these  are  applied  100  percent  to  the 
entire  production  to  meet  the  re¬ 
quirements  for  premium  tubes. 

Tubes  are  aged  on  vertically 
mounted  sliding  drawers  each  hav¬ 
ing  100  sockets.  Plugs  at  the  rear 
of  each  drawer  mate  automatically 
with  jacks  at  the  rear  of  the  rack 
when  the  drawer  is  pushed  in,  to 
apply  the  required  voltages  for 
aging.  Miniature  tubes  plug  di¬ 
rectly  into  the  sockets.  Subminia¬ 
tures  are  mounted  in  octal  adapters 
that  in  turn  plug  into  drawers  hav¬ 
ing  octal  sockets. 

The  pull-out  drawers  are  sup¬ 
ported  by  roller  suspensions  at  the 


a  soldered  connection 


You  can’t  beat 


Build  better  with  solder 
Solder  better  with 


for  electrical  /  conductivity  and  permanence! 


SOLDERED  connections  eliminate  loss  of  cur* 
rent,  fire  hazard,  radio  interference  and  excess 
heat  which  result  from  loose,  corroded,  arcing 
NON-SOLDER  ED  connections. 

For  over  50  years  experts  have  specified  Amcr* 
ican  Beauty  Electric  Soldering  Irons.  They  know 
American  Beauty  Irons  are  built  to  LAST 
LONGER,  OPERATE  DEPENDABLY  and  BE 
SERVICED  QUICKLY. 


WRITE  FOR  FREE  LITERATURE 


Dependable  •  Durable  •  Efficient 

SINCE  1894 

AMERICAN  ELECTRICAL  HEATER  COMPANY 

DETROIT  2,  MICHIGAN 


top.  Power  supplies  are  below  the 
drawers,  in  sections  having  a  simi¬ 
lar  pull-out  construction. 

At  the  front  of  each  drawer  are 
two  lamps  with  jewels.  One  indi¬ 
cates  application  of  normal  d-c  plate 
voltage,  and  the  other  indicates  a 


Pull-out  drowora  lor  aging  tub**.  Each 
drowor  has  100  sockoto.  Oporator  i> 
horo  loading  on*  with  tn>o  609S's. 
which  or*  tho  ruggodisod  oquiTaiMita 
oi  BAQ5  pontodoB 
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At  last!  A  tubing  that's 

TAILOR-MADE 

FOR  TV  ANTENNAE 


HIGH  STRENGTH 
ALUMINUM  ALLOY  CORE 

roulMCREASED  DURABILITY 


Diligent  research  by  the  industry’s  electronics  engineers  have 
brought  forth  wonderful  improvements  in  today's  television  re¬ 
ceivers  .  .  .  and  antenna  designs  that  insure  better  performance. 
Now,  Reynolds — pioneer  producer  of  antenna  tubing — offers  a 
vastly  superior  aluminum  antenna  tubing  to  help  you  produce  a 
superior  antenna!  The  new  Reynolds  Aluminum  Antenna  Tubing 
b  precision  roll-formed  .  .  .  tailor-made  for  TV  antenna  manufac¬ 
turers.  It  is  extra-sturdy,  lightweight,  and  its  gleaming,  corrosion- 
resistant  finish  invites  sdes. 

Reynolds  Antenna  Tubing  31 — a  maximum  strength  tubing;  and 
Reynolds  Antenna  Tubing  41 — designed  with  ample  strength  for 
most  demands.  Available  in  either  butt  seam  or  lock  seam  tubing, 
Reynolds  Aluminum  Antenna  Tubing  is  offered  in  a  complete  range 
of  sizes  and  in  lengths  to  meet  your  specifications.  For  additional 
information  and  sample  sections,  call  your  nearest  Reynolds  Sales 
Office  luted  under  “Aluminuni**  in  the  classified  telephone  directory. 


HIGH  PURITY  ALUMINUM 

RESISTS  CORROSION... 
Gim  BRIGHTER  FINISH 


INCtlASE  YOUl  CAPACITY  AND  YOUR  PROFITS ...  USE 


REYNOLDS  METALS  COMPANY  •  2000  SOUTH  NINTH  STREET 
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Drerwor  ior  octol  uockuta,  uaad  with  octal 
adaptors  for  submlniaturo  tubos 


Wont  mert  information?  Uw  post  cord  on  lott  pogo. 


Dopt.  1-1,  US  W.  Ohio  St.,  CMcogo  It.  lU. 


s 

on  a  standard  ^  inch  tape 


The  first  automatic 
continuous  recorder 

Precision  engineered  and  JANized  for 
the  Civil  Aeronautic  Authority — now 
available  for  commercial  and  indus¬ 
trial  monitoring  of  communications... 
air  to  ground,  utility  and  pipe  line 
service,  municipal  fire  and  police  calls, 
common  carriers,  civil  defense  and 
many  other  applications.  Magnecord 
monitoring  equipment  is  available  in 
J,  2  and  now  4  channel  models.  Write 
Magnecord  for  complete  details. 


Compists  tyttsffl  indudst  2  rs- 
cordsr*,  so^  in  turn  rscording  4 
hours  without  rslooding . . .  rspro- 
duesr,  sross  unit,  bioi-rscord 
inotsr,  ttorogs  tobi*. 


heater-cathocie  short  in  one  of  the 
tubes.  In  the  event  of  a  short, 
which  is  rare,  the  tubes  must  be 
pulled  out  one  by  one  while  power 
is  beinfr  applied,  until  the  shorted 
tube  is  removed.  The  bad  tube  is 
indicated  by  darkeninK  of  the 
short-indicating  lamp. 

High-temperature  life  runs  of 
subminiature  tubes  are  carried  out 


Rsar  viow  of  sUdo-out  aginQ  drawor. 
showing  locks  that  moks  connections 
to  mating  locks  at  rsor  of  rack.  Support¬ 
ing  roUers  are  at  top  of  drawer  ond 
locking  latch  is  ot  bottom 
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speed  your  data  recording  with  these 

^tBCplOfUK  instruments 


INNCA^OCIS 


Automatic  amperomotric  titra¬ 
tion,  in  the  Division  of  Research 
of  Harper  Hospital,  Detroit, 
Mich.,  is  simplified  by  using  an 
ElectroniK  Function  Plotter 
which  plots  current  directly 
against  titrant  volume.  Its  chart 
is  driven  by  a  receiving  selsyn, 
connected  to  a  transmitting  sel¬ 
syn  that  is  linked  to  the  titrant 
syringe  drive  motor  .  .  .  thus 
moves  in  direct  relation  to  ti¬ 
trant  volume  delivered. 


For  recording  y  =  f  (x) — tho  Function  Plotter.  One  of  the  best  time-savers 
for  any  laboratory,  this  instrument  automatically  records  a  continuous 
curve  such  as  stress  vs.  strain,  speed  vs,  torque,  temperature  vs.  pressure. 
It  eliminates  hours  of  hand  logging  and  point-by-point  plotting.  It  has  two 
independent  measuring  systems;  one  moves  the  pen,  the  other  moves  the 
chart.  Optional  selsyn  drive  for  the  chart  can  also  be  supplied  Either 
can  measure  any  variable  that  can  be  converted  to  a  d-c  signal.  The  chart 
moves  11  inches,  at  only  4  seconds  for  full  travel.  Pen  movement  is  11 
inches;  pen  traverse  time  2  seconds. 


For  racording  two  variablat — th*  Duplex  Racordor.  This  two-in-one  instru¬ 
ment  combines  continuous  records  of  any  two  independent  variables  on  a 
single  chart .  .  .  where  they  can  be  conveniently  compared  without  tedious 
cross-reference.  Each  of  the  two  recording  pens  has  its  own  independent 
"Continuous  Balance"  measuring  system.  Each  pen  can  traverse  the  full  11 
inches  of  chart  width.  Different  calibrations  can  be  supplied  for  each  pen. 


Your  local  Honeywell  engineering  representa¬ 
tive  will  be  glad  to  discuss  ways  that  these 
instruments  can  save  time  in  your  research  work. 
Call  him  today  ...  he  is  as  near  as  your  phone. 


Minnbapolis-Honetwell  Regulator  Co. 
InduKtruil  Division 
4428  Wayne  Avenue 
Philadelphia  44,  Penna. 


•  REFERENCf  DATA:  Writs  fit  Data  ShMt  Ns.  10.0-5  N  tiM  FsactlM  Plettsr . . .  asE  Data  Skset  Ns.  10.0-0  as  tks  Dsplsi  RsetrOtr. 
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SIGNAL-SPLITTER  MCL-IO-VBX  eliminates  adjacent-channel  and  hetero¬ 
dyne  interference  to  either  CW,  narrow-band  voice  or  broadcast-quality 
receptions— will  separate  two  carriers  on  the  same  "assigned"  frequency 
when  difference  is  but  .005%  with  60db  attenuation  to  jamming  carrier 
(at  carrier  frequencies  of  the  order  of  10/15  MC). 

Signal-Splitters  are  used  with  standard  communications  receivers. 

This  new  variable  selectivity  model  can  be  supplied  with  from 
three  to  seven  selectivity  switch  positions  in  either  selected  sideband, 
providing  a  total  of  fourteen  useful  single-sideband  widths  from  lOOeps 
out  to  lO.OOOcps  with  high  attenuation  to  all  frequencies  outside  the 
selected  passband.  ^ 

Carriar  accenter  circuit  greatly  reduces  the  distortion  e|bctlftf 
selective-fading  and  high-percentage  modulation  detectio^^y 5igH[l 
carrier  is  roised  20db  above  sidebands.  ^ 

Used  by  nin*  Departments  and  Agencies  of 
and  many  foreign  comrAnications  companies  cuwlK^f^PBLto^ro- 
tect  their  radio-t^|^:m|j|wtelegroph  circuits  Jjam*  ^yi^rljiing. 
Signal-Splitt^^^MkyNm  over  ten 
Write  f^  CHcmmJTweWure  QiKjhi 


Rack  ior  holding  fW«  •ubminlaturo  tubos 
at  a  time  iniide  high-tomporatur*  ovon  • 


with  small  panels  holding  five  tubes 
each  and  with  individual  single¬ 
tube  panels  that  mount  over  holes 
in  the  ceramic  lining  of  an  oven. 
The  tubes  project  inside  where  they 
are  subjected  to  a  temperature  of 
175  F  for  accelerated  life  runs  of 
500  hours,  1,000  hours  and  even  up 
to  5,000  hours  in  some  cases. 
Normal  operating  voltages  are  ap¬ 
plied.  All  important  characteristics 
of  each  tube  are  measured  every 
500  hours  or  less. 

High-temperature  tests  are  con¬ 
ducted  on  a  .sampling  basi.s,  to  show 
how  tubes  hold  up  in  equipment 
that  runs  at  high  temperatures. 
This  is  important  in  the  special 
applications  for  which  a  large 
number  of  these  subminia- 


^puil  in  service, 
and  other  Signal- 


kSmiAL-SPLITTER 


Mathod  of  aapportiag  «ubmiiilatur«  tub* 
In  lUo  oven.  Swinging  metal  lob 
above  hole  in  oven  locks  eocket  in  posi¬ 
tion.  Neon  lamp  on  ponel  below  indi¬ 
cates  shorts,  and  lack  permits  monitor¬ 
ing  oi  tube  current  at  SOO-hour  intervals 
during  the  nm 


West  mors  isfersietios?  Um  post  cord  o«  lost  pegs. 
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Ret  Ion's  Treasurer  attd  General  Manager,  Joseph  Revson,  u  ith  "Tire  and  Ice”  girl  Dorian  Leigh 


He  kept  7,235  dates  with  this  giri! 


Five  months  ago  she  was  just  an  idea. 
Today,  as  the  temptress  who  sells 
Revlon’s  new  "Fire  and  Ice”  Lipstick 
and  Nail  Enamel,  she’s  America’s  most 
talked-about  glamour  girl ! 

"She  created  the  greatest  shipping 
problem  we  ever  had,”  says  Joseph 
Revson.  "7,235  stores  wanted  ’Fire  and 
Ice’  merchandise  and  displays  —  to  be 
delivered  before  the  promotion  date  of 
November  1. 

"There  was  only  one  way  to  keep  all 


those  dates!  And  as  heavy  re-orders 
flooded  in,  we  continued  to  fill  them 
via  Air  Express.  Volume  is  now  the 
heaviest  in  our  history!  In  maintaining 
that  momentum— and  keeping  the  good¬ 
will  of  the  stores— Air  Express  service 
has  been  invaluable. 

"We  don’t  overlook  costs,  either. 
Air  Express  rates  are  the  lowest  in  the 
field  on  praaically  every  shipment  we 
make.  Withavolumelikeours,  those  sav¬ 
ings  add  up  to  a  very  substantial  figure !” 


GKTS  THKRK  FIRST 

Division  of  Railway  Express  Agency 


ELECTRONICS  — febroory,  7953 


Want  mart  informotion?  Um  post  cord  on  lott  page. 


241 


Fra^waticy  Rang* 


Accuracy 


lapwl  lmp«4aaca 


. .  .Valtaga  Rang# 
Fraqwancy  Rang* 
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SENSITIVITY— ACCURACY— STABILiTY 


. . BALLAMINE 

riu*  W  orhr.s  l.<‘a(iiii<x  ronic  \  ()lliiirl«*rs 


AUDIO  TO  ISO  KC 


ModftiSOO 


5%  7  cp»— 5  eg* 

100  he*— ISO  he . Accuracy 

2  mag.  (hunlad  by  IS  iiyf* .  Inpwl  Imparfanca 


AUDIO  TO  2  MC 


MoiM  310A 


lOOpv— 100  V . 

10  epe— 2  me . 

3%  to  1  me 

S%  1  me— 2  me . 

2  mug.  thunlud  by  IS  ppf*. . . 

AUDIO  TO  6  MC 


Modd314 


I  mv— 1000  V . Vallaga  Ranga 

(100  uv—1  mv  wilhaul  praba) 

IS  epe— 6  me . Praguancy  Ranga 

3%  la  3  me 

S%  3  me— >6  me . Accuracy 

I I  mag.  chunlaR  by  A  ppf . Input  Impadanca 

(1  mag.  chunlad  by  2S  ppf  wllbaut  praba) 


PIAK-TO-KAK 


MmM305 


Aging  and  prahaaling  convayor  uaad  to 
tranaport  tubaa  from  Saolox  machina 
(oil  pictora  at  right)  to  oparotor  at  firat 
taat  poaition 


ture  tubes  are  intended.  Temper¬ 
ature  in  the  oven  is  automatically 
controlled. 

Initial  aging  of  all  tubes  is  ac¬ 
complished  automatically  by  the 
moving  conveyor  that  transfers 
tubes  from  the  automatic  tube  ma¬ 
chine  to  the  first  test  position.  This 
short-period  aging  also  serves  to 
preheat  the  tubes,  thereby  speeding 
up  the  electrical  test. 

Each  slat  on  the  conveyor  con¬ 
tains  nine  tube  sockets,  to  which  the 
required  voltages  are  fed  through  a 


1  mv— 1000  V  pk>lo-ph .  Vultagu  Rung* 

10  cp»— 100  be  (Sin*  Wuve)  Prugucncy  Rung* 

3  peue— 3S0  p««c . Pultu  Widlli 

30  puitu*  pur  tuc . Min.  Rup.  Rulu 

S%  fur  pulcut . . Accuracy 

2  mug.  chunlud  by  1 S  ppf* .  Input  Impudancu 


Clotuup  viuw  of  uocliut  on  tout  ml.  uhow- 
ing  uoIbBOidt  thot  drivu  ptunguru 
agolnil  tuba  In  uuguuncu  whun  pruusuru 
la  appUud  to  aodcut  A  anop-action 
awitch.  locotud  undue  thu  aockot 
ittiUotua  ihu  tapping  aetton 


100  FANNY  ROAD,  ROONTON,  NEW  JERSEY 
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Sensational  Advancements  In  Science  &  Industry 
Created  the  Need  for  f 

THE  NEW  f 

SMsJtele^  "D" 

CAPACITORS 


,»MSW“  „.»o. 

I  “D”  «rtant 

Stabe\e^  ,  ^  rrrost  innp 

or  mc.ow.e  ror 

Vo  .K..  ^ 


STABELEX  "D"  CAPACITORS 

inttfc  rmc  AHSORPT...N  (  OM“AH-  .  N 
4  'M  PAPER  AND  MK  A  A*  A.  t,:HS 


Curve  #1111  illustrates  the  low  dielectric  absorp¬ 
tion  of  Stabelex  “D”  and  also  makes  a  comparison 
with  mica  and  paper  capacitors.  The  absorption  of 
mica  and  paper  capacitors  may  be  considerably 
higher,  depending  on  the  impregnating  materials 
and  design.  The  dielectric  absorption  of  Stabelex 
“D”  is  never  more  than  l/25th  that  of  the  best 
commercially  available  Mica  capacitors  or  l/35th 
that  of  Paper  capacitors. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 

OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT— 75*  C.— In  ex¬ 
cess  of  5  million  megohm  microfarads 
CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 
-80*  C;  +0.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI-  — 
TOR — 4800  hours 
Q  AT  50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.00025 

SEND  FOR  CATALOG  1117  TODAY  |  324 

After  a  long  period  of  research.  Industrial  Con-  ^  p.**” 

denser  Corporation  now  offers  to  industry  for  the  I  , 

first  time  the  first  of  their  family  of  Stabelex  | 

capacitors,  stabelex  “D”,  which  has  been  produced  ■  Noir 

for  special  applications  for  some  time.  j 

Complete  information  performance  curves,  char-  |  3tre( 
acteristics,  and  suggested  applications  of  the  vari-  ■  City 
ous  types  now  available  will  oe  found  in  this  catalog.  a 


INDUSTRIAL  CONDENSER  CORPORATION 


I  3244  N.  California  Avanua 
I  Chicago  18,  lllinoii,  U.S.A. 

I  Please  send  me  my  FREE  copy  of  your  new  Catalog  1117  on 
I  Stobelex  "D"  Capacitors. 

I  Nome  . 

I  Company  . Position . 

I  Street  . 

■  City . Zone . State  . 


Mfrt.  of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC  CAPACITORS 


INTERFERENCE  FILTER 
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PRODUCTION  TECHNIQUES 


FREQUENCY¬ 
TIME  COUNTERS 


UiUjOHUlUlUAWI  READS 

J 

FREQUENCY,  TIME  INTERVAL 
AND  PERIOD 


COMPAa  DESIGN 
CIRCUITS 
FEATURES 
LOWER  PRICES 


M*lhod  of  locking  tubminiatur*  tub*  in 
potition,  and  construction  dslails  of  ox- 
ciior 


Every  known  need  in  frequency 
and  pulse  measurement  is  now 
satisfied  by  four  completely  new 
designs  of  Potter  frequency-time 
counting  equipment. 

The  simplified  Potter  100  KC 
Frequency  Time  Counters,  Models 
820  and  830,  are  suitable  for 
rapid  and  precise  production  line 
applications.  The  versatile  Potter 
100  KC  and  1  MC  Frequency- 
Time  Counters,  Models  840  and 
850,  include  all  gating,  switching, 
timing  and  counting  circuitry  re¬ 
quired  for  any  conceivable  count¬ 
ing-type  measurement. 

All  models  feature  the  conven¬ 
ience  of  smaller  size,  lighter 
weight,  and  functional  panel  lay¬ 
out.  And,  optional  readout  in¬ 
dication — either  the  dependable 
Potter  12-4-8  decimal  readout  or 
the  conventional  0-9  lamp  panels 
— is  available. 


system  of  brushes  and  wiping  con¬ 
tacts.  As  tubes  are  taken  out  of 
the  Sealex  machine,  they  are  in¬ 
serted  in  sockets  on  the  conveyor 
for  a  ride  over  the  top.  The  tubes 
come  down  alongside  the  operator 
at  the  test  position,  within  easy 
reach  for  transfer  to  the  socket  in 
front  of  her. 

Insertion  of  a  tube  in  the  test 
socket  automatically  energizes  two 
solenoids  in  sequence  to  drive  fiber 
rods  sharply  against  the  tube  from 
directions  90  degrees  apart.  This 


FREQUENCY 

MEASUREMENTS 


PERIOD 

MEASUREMENTS 


TIME  INTERVAL 
MEASUREMENTS 


FREQUENCY  RATIO 
MEASUREMENTS 


SECONDARY 

FREQUENCY 

STANDARD 


TOTALIZING 

COUNTER 


about  Frequency- 
Tim0  Counfert— 
both  laboratory 
and  industrial 
applications. 


DIRECT  RPM 
TACHOMETER 


Vibration  tMt  iwing  magnotron  mag- 
n«t*  lor  100-p«rc«nt  production  totting 
of  tubminiaturo  tuboi 


Wont  mor*  information?  Um  post  cord  on  last  pago. 


February,  1953  —  ELECTRONICS 


I 


Cut  cods  oT 


SHRKEPROOF*  SPEED  NUTS 

SELF-RETAINING  FEATURE  ELIMINATES  RIVETING.  STAKING  OR  WELDING 


They’re  easy  to  install 


without  special  tools... can’t  clog 


with  paint . . .  make  screw  driving  faster 


thread  gripping  action 


...lock  tight  with  unique 


and  assure  a  strong,  shock  resistant  fastening. 


oor 


DIVISION  OF  ILUNOIS  TOOL  WORKS 

St.  Charlet  Road,  Elgin,  lllinoit  •  Offlc«i  in  principal  citiat 


America's  Great  Resources  Plus  A  Free  Economy  Made  This  Business  Possiblel 


*T.M.  Reg.  U.  S.  Fat.  Off.  by  Tinnorman  Froeucti,  Inc. 


contains  all  three  self  retaining  types  of  , 

SHAHf  t>K(K)(  -Sl’t  tDNIJIS  ,  "li  •  I  anrj  "Latctiiny'". 

m  a  selection  of  sizes  Make  your  own  test 

and  prove  ttie  savings  Send  tor  your  kit  today' 


...TlSTiMG.  Sample  icrr 


'm. 


THINNEST 

LIGHTWEIGHT 
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(cofitinMd) 


HI-TEMPERATURE 
INSULATION  MADE 


••• 


ELECTRO 

SIL-THIN-GLAS 


.OOS  and  .003 


SIL-THIN-BESTOS 


.003  to.  0035 


offe  r  design  economies 
of  higher  temperatures 

Electro  Extra  Thin  Hi-Temperature  Insulation  pos¬ 
sesses  exceptional  dielectric  and  tensile  strength.  Its 
thinness,  flexibility  and  lightweight  permits  compact 
construction  .  .  .  size  and  weight  reduction  of  elec¬ 
tronic  and  electrical  equipment. 

These  Electro  products  meet  all  Class  “H”  require¬ 
ments  and  are  available  in  rolls,  sheet  or  tape  form. 

For  complete  data  or  samples  of  these  and 
other  ELECTRO  products  contact  Dept.  El 


ELECTRO-TECHNICAL  PRODUCTS 

DIVISION  OF  SUN  CHEMICAL  CORPORATION 

113  East  Centre  Street,  Nutley  10,  N.  J. 

5  Wont  mere  ieformation?  Use  post  card  ea  lott  pope. 


Laboralory-tTpa  Tibratton  taat  aatup 
uaad  for  aampling  Inspaction  oi  tubaa. 
Excitar  la  mounlad  on  concrata  block  to 
minimixa  axtranaoua  Tibrotlona 


test  reveals  loose  elements  by  noise 
heard  from  the  loudspeaker  behind 
the  sloping  panel  of  the  test  set. 
Pushbuttons  are  then  operated  to 
make  remaining  tests  in  quick 
succession  on  tubes  that  pass  the 
vibration  test. 

Conveyor  speed  is  governed  by 
the  rate  at  which  the  operator  can 
remove  tubes  for  tests.  If  any 
tubes  are  left  in  long  enough  to 
reach  a  wire  stretched  across  the 
conveyor  near  the  floor,  they  trig¬ 
ger  a  snap-action  switch  that  stops 
the  conveyor.  Cord  sets  equipped 
with  Jones  plugs  are  used  to  change 
conveyor  aging  voltages  whenever  a 
different  type  of  tube  is  placed  in 
production. 

Premium  subminiature  tubes  are 
given  a  100-percent  test  for  ability 
to  withstand  15g  vibration  at  40 
cycles.  The  exact  magnitude  of 
vibration  is  calculated  from  the 
measured  displacement  of  the  tube 
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The  RCA  WO-88A  5-ioch  and  WO-96A  7-ioch  oscillo* 
scopes  have  the  facilities  you  need  for  precise  qualitativt 
mnalysis  and  accurate  quantitative  measurements . . .  thanks  to 
advanced  engineering  design. 


For  instance,  one  of  the  outsunding  features  of  these 
instruments  is  their  remarkably  true  square  wave  response 
.  .  .  obtained  by  adequate  band  width,  negligible  phase 
shift,  fast  rise  time,  frequency-compensated  attenuators, 
and  a  complete  absence  of  peaking  circuits. 


Equally  important  are  the  peak-to-peak  voltage-measure- 
ment/eatures—ohtuiaed  through  the  use  of  voluge-calibrated 
attenuators,  front-panel  calibrating-voltage  terminals,  cali¬ 
brated  graph  screens,  and  good  amplifier  linearity. 


RADtO  CORPORATION  of  AMERICA 


TKST  tOVt^MWMT 


HAttRtSOtt.  M.  J. 


Other  quality  features  common  to  both  designs  include 
. . .  push-pull  direct-coupled  amplifiers  . . .  extra  fast  retrace 
.  .  .  shielded  CRT  gun  .  .  .  plus  and  minus  sync  .  .  .  line- 
frequency  sweep  with  phasing  .  .  .  and  a  set  of  matched 
probes  and  cables  including  a  high  impedance  probe  hav¬ 
ing  an  input  resisunce  of  10  megohms  and  an  input 
capaciunce  of  less  than  10  uuf! 

tefere  selectint  ■  'scope  for  your  spociol  nooPs,  bo  sure  to 
got  the  fwN  dotoHs  on  tbo  WO-88A  and  W0«SbA  from  your 
ACA  Toef  fgulpmonr  ObfHfcutor  ...  or  write  tCA,  Commercial 
■nglnooring.  Section  42IX,  Harrison.  Now  Jersey. 


You  can  believe 
what  you  see 

with  an  RCA 

oscilloscope 
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&  Sons 


Mathias 


KLEIN 


(continued) 


PRODUCTION  TECHNIQUES 


at  the  known  frequency.  The  vibra¬ 
tor  developed  for  the  purpose  uti¬ 
lizes  two  pairs  of  large  magnetron 
magnets,  with  coils  surrounding 
their  poles.  These  coils  are  ener¬ 
gized  by  a  30-watt  audio  oscillator 
and  amplifier  set. 

Rated  operating  voltages  are  ap¬ 
plied  during  the  test,  with  a  10,000- 
ohm  resistor  in  the  plate  circuit. 
The  a-c  voltage  drop  across  this  re¬ 
sistor  is  measured  with  a  vtvm  as 
an  indication  of  the  extent  to  which 
the  tube  is  reacting  to  the  40-cycle 
vibration  frequency.  At  the  right 
of  the  operator  on  the  vibration  test 
set  is  a  16-aocket  rack  for  preheat¬ 
ing  the  tubes,  to  speed  up  the  actual 
test. 

In  a  more  elaborate  vibration  test 


ready  for  work.  All  are  hammer 
forged  from  high-grade  tool  steel, 
individually  fitted,  tempered, 
adjusted  and  tested— made  by 
plier  specialists  with  a  reputa¬ 
tion  for  quality  “since  1857.” 


Now,  Klein  quality  pliers  are 
available  in  new  compact  pat¬ 
terns  for  precision  wiring  and  cut¬ 
ting  in  confined  space.  Note,  too, 
the  replaceable  leaf  spring  that 
keeps  the  plier  in  open  position. 


LONG  NOSE  PLIER 

307-5- VW.-iKlr*m«ly 
•llm  patlurn  Ideal  far 
iKa  really  titht  eiraf*' 
Jaw*  ore  knwrled  fa  In- 
•wre  a  patlHve  grip. 


OBLIQUE  CUTTING 
PLIER  — 210-SL  — For 

cutting  email  wire*  or 
trimming  plastic.  Entire 
length  ef  cutting  knives  i 
works  flush  against  cut-  A 
ting  surface.  5 
or  6-inch  sites, 


LIGHTWEIGHT 
OBLIQUE  CUniNG 
PLIER  209-5 


CHAIN  NOSE  PLIER 

air-SL-A  full  Inch 
smaller  than  standard 
pattern.  Has  a  very  fine 
knurl  that  will  net  dam¬ 
age  soft  wire.  Alse 
available  with-  ^ 

out  knurl. 


Smaller 
than  210-5L  with  an  ex¬ 
tremely  narrow  head. 
Entire  length  of  cutting 
knives  works  flush 
against  cutting  surface. 


Cloeeup  of  electromagnetic-type  vibra¬ 
tion  exciter.  Use  of  two  eockeU  permiti 
vibrating  tubes  in  two  pionee  90  degrees 
oport.  Direction  of  motion  is  in  ond  out 
of  the  fieid  coil,  lust  as  in  a  loud¬ 
speaker  voice  coil 


TRANSVERSE  END 
CUniNG  PLIER 

304-6— Useful  In  pre- 
dsien  work  where  or¬ 
dinary  ebllgue  er  end 
cutters  ore  tee  bulky. 
Olves  a  clean,  flush  cut 


DUCK  BILL  PLIER 

306-5-*A  — This  com¬ 
pact  plier  has  |aws  ef 
sufficient  width  te  held 
smoll  springs,  yet  smell 
eneugh  te  ferm  wire  In 
cenflned  places. 


set  used  to  measure  any  change  in 
plate  current  during  either  2.5  g  or 
15  g  under  complete  normal  operat¬ 
ing  conditions,  a  standard  vibration 
exciter  made  by  MB  Mfg.  Co.,  New 
Haven,  Connecticut,  is  mounted  on 
a  large  concrete  block.  The  exciter 
employs  a  voice  coil  and  field  con¬ 
struction  similar  to  that  of  an  elec¬ 
trodynamic  loudspeaker.  Direct 
current  for  the  field  coil  is  obtained 
from  a  power  supply  in  an  adjacent 
rack,  and  variable-frequency  audio 
power  for  the  voice  coil  is  obtained 
from  a  Hewlett  Packard  202D  audio 
oscillator  feeding  a  500-watt  ampli¬ 
fier.  Most  tests  are  conducted  at 
either  25  or  40  cps. 

This  test  setup  is  used  for 


This  Klein  Pocket  Too! 
Guide  gives  fttll  infor¬ 
mation  on  all  types  and 
sixes  of  Klein  Pliers, 
A  copy  will  he  sent 
withont  obligation. 


Foraign  Distributor: 
intornotienal  Standard 
Eloetric  Corp., 

Now  York 
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LEDEXROFARY  SOLENOIDS 
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(COIltilllMd) 


f»r  tM 


tffi  armolur*  oleng  Hi* 
k  tIMofiHy  convortod  into 
of  Ml  Woring t  on  incUnod 
lEOR  wm  OMulo  fe  compontoto 
pMO  ••  dto  Solonoid  air  gap 
conttant  torquo 
hrelto.  Tlio  rotary  tnap-actien 
officfiniMy  Ifamottod  with  a 
Iho  ufo  of  ono  or  moro 
OB  «li  ifiodoU. 


lOB  from  tfn  oxplodiri  viow,  Lodox  Rotary 
dro  slowly  tWlnHfod  whfr  fow  moving  portt. 
BO  mmpgfiHNmd  to  oxocftng  toloroncos  and  mo 
ktpocl^  and  ottomblod. 
cogpm  wfro  cottr  tho  hoort  of  tho  Solonoid,  wot 
^  Opodotty  fm  irit  product,  it  it  wound  by  a 
wimiiig  procotf  tliot  putt  •  maximum  amount 
Odro  into  owoUablo  tpoco  .  .  .  giving  tro- 
pomor  to  com^Kt  lodox  Rotary  Solonoidt. 


a  5  *  7  n 

iJi"  tVt"  avi 

th.  Iw.*  1 

K  \  rA  4%  \ 

lor  domlptit 


sampling  inspection  only,  being  too 
costly  and  delicate  for  production 
purposes.  Two  sockets  are  pro¬ 
vided,  oriented  90  degrees  to  check 
vibration  in  two  planes. 


Wire-Stripping  Machine 

Continuous  uniform  movement  of 
wire  and  accurate  timing  of  opera¬ 
tions  are  features  of  a  new  wire¬ 
stripping  machine  constructed  by 
Jeffers  Electronics  Inc. 

The  machine  was  designed  to 
handle  wire  from  B&S  No.  20  to 
H&S  No.  32,  in  lengths  from  2  to 
48  inches.  The  length  of  the 
stripped  end  is  adjustable  from 
zero  to  the  whole  length  of  the  cut 
wire. 

The  change  in  length  of  the  cut 
wire  is  made  by  changing  the  gears, 
which  changes  the  speed  and  the 
time  for  the  cam  shaft  to  make  one 
complete  turn.  The  cam  that  con¬ 
trols  the  cutting  of  the  wire  is  a 
simple  one-point  cam  which  can  be 
located  in  any  angular  position. 

The  cam  which  controls  the  strip¬ 
ping  is  a  double  cam  that  can  be 
adjusted  to  control  the  time  or  the 
distance  the  wire  is  stripped. 
Special  cut  cams  can  be  used  which 
will  permit  .stripping  of  the  wire 
at  one  or  more  points  between  the 
cut  ends. 

The  wire  is  pulled  from  the  sup¬ 
ply  spool  and  makes  one  loop  around 
two  driving  drums,  then  goes 
around  the  idler  wheel  and  between 
the  two  stripping  brushes. 

The  stripping  brushes  are  small, 
round  brushes  that  are  driven  at 
high  speed  and  are  in  contact  on 
their  outside  diameter.  A  solenoid 
is  connected  to  the  lower  brush 


Ir  I  N  c  .  - 

[  I  Operating  principle  oi  high-epeed  con- 

mi 

I  tinuous  wire  stripping  and  cutting 

'  machine,  in  which  gear-drieen  cams 

1  SA 

=3fTON  2,  OHIO  ^ 

control  operation  oi  the  stripping  and 

r 

cutting  solenoids 
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DIAL  EASIER 


New  “SOO”  telephone.  It  has  alreidy  been  introduced  on  a  limited  scale  and  will  be  put  in  use  as 
opportunity  permits,  in  places  where  it  can  serve  best.  Note  new  dial  and  2S  per  cent  lighter  handset. 


It  adds  miles 


to  your  voice 


Adjustable  volume  control  on  bottom  o(  new  telephone  permits 
subscriber  to  set  it  to  ring  as  loudly  or  softly  as  he  pleeses. 
Ring  it  pleasant  and  harmonious,  yet  stands  out  dearer. 


For  years  the  telephone  you  know 
and  use  has  done  its  job  well — and 
still  does.  Hut  as  .America  grows, 
more  people  are  settling  in  suhur* 
ban  areas.  Telephone  lines  must  he 
longer;  more  voice  energy  is  needed 
to  span  the  extra  miles. 

Engineers  at  Bell  Telephone 
Laboratories  have  developed  a 
new  telephrme  which  can  tieliver 
a  voice  ten  times  mr>re  powerfidly 
than  liefore.  Outlying  |>oints  may 


now  l>e  served  without  the  in¬ 
stallation  of  extra-heavy  wires  or 
s|>ecial  batteries  on  suhscrilters' 
premises.  For  shorter  distances, 
the  job  can  be  done  with  thinner 
wires  than  liefore.  Thus  thoii.sands 
of  tons  of  copper  and  other  stra¬ 
tegic  materials  are  iieing  conserveil. 

The  new  telephone  shows  once 
again  how  Bell  Telephone  LaUira- 
tories  keeps  making  telephony 
lietter  while  the  cost  stays  low. 


QUICK  FACTS  ON  NEW  TELEPHONE 


Tranumitler  is  much  more  powerful,  due 
largely  to  inrreased  sound  pressure  at  the 
diaphragm  and  more  effirient  use  of  the 
rarhon  granules  that  turn  sound  waves  into 
elertriral  impulses. 

Light  ring  armature  diaphragm  receiver 
produces  three  times  as  murh  acoustic  en¬ 
ergy  for  the  same  input  power.  It  transmits 
more  of  the  high  frequencies. 

Improved  dial  meehanism  ran  send  pulses 
over  greater  distances  to  operate  switches 
in  dial  exchange. 

Built-in  varislors  equalize  rurrent,so  voices 
don’t  get  too  loud  close  to  telephone  offices. 

Despite  increased  sensitivity  of  receiver, 
’’clicks”  are  subdued  by  copper  oxide  varis¬ 
tor  which  chops  off  peaks  of  current  surges. 


Improving  folephono  servico  for  Amorica  providos  coroort 
for  croafivo  m»n  in  scitniific  and  lochnical  fiolds. 


If  ' 


r 


0 


MILO 

has  a  hobby! 


[ip99 

. n- 

A  difficult  but  fascinating  one.  Works  this  way. 
Long  in  advance  we  try  to  calculate  just  what  components 
our  industrial  users  will  need  in  a  hurry. 

How  many,  of  what  size  and  specification,  of  what 
type  of  part,  will  you  be  likely  to  want  most  often?  Which 
parts,  though  unusual,  will  you  nevertheless  need  on  occa¬ 
sion  for  your  special  purposes?  Which  of  the  many  brands 
we  can  supply  will  have  the  greater  user  acceptance? 

We  have  no  crystal  ball.  No  computers;  (though 
we  supply  you  with  parts  to  make  them).  All  we  have  is 
experience  in  component  supply;  awareness  of  new  develop¬ 
ments  —  gained  from  study  and  conversation  with  men  in 
the  design  and  application  fields  of  the  art;  constant  effort 
at  seeking  out  sources;  evaluating  available  shipping  methods; 
and  a  willingness  to  risk  an  occasional  oversupply. 

Here’s  a  hobby  that  helps  you!  It  doesn’t  throw 
us  often.  We  get  a  wonderful  satisfaction  when  we  can 
answer  you,  “In  Stock!  How  many  do  you  want.’’ 


check  your  requirements  x 


CobU  &  Connsclort 

Copocitori 

Choitit 

Chokat 

Coilt 

Control! 

Diodot,  Gormonium 
&  Silicon  Crytlol 
Futai 

Jocki  &  Plugs 
Knobi 


Hordwora 

Matar» 

Ponalt  &  Rocks 
Pilot  Atiamblias 
Powar  Suppliat 
Powar  Controls 
Raoctors 
Racaptoclas 
Ractiflars 
Raloys 
Rasistors 

Shialds  &  Tubing 


Sockats 
Soldar  &  Iroru 
Spaokars 
Switchas 
Tarminol  Strips 
last  Instrumants 
Tools 

Tronsformars 
Tubas,  Ragulor  & 
Spaciol  Purposa 
Voltoga  Ragulotors 
Wira  &  Miscal.  Supplias 
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PRODUCTION  TECHNIQUES  (continued) 

bearing  so  that  the  lower  bru.sh 
can  be  pulled  away  from  the  upper 
brush,  permitting  the  wire  to  pass 
between  them  without  being 
stripped. 

After  passing  between  the  two 
stripping  bru.shes,  the  wire  makes 
three  loops  around  the  two  driving 
drums.  These  two  driving  drums 
are  connected  by  a  chain  and  are 
driven  at  a  constant  .speed  by  a 
drive  motor. 

The  w'ire,  after  leaving  the  driv¬ 
ing  drums,  is  pulled  to  the  cutoff 
part  of  the  machine  by  two  take-up 
wheels  that  are  driven  by  a  spring 
belt  which  keeps  tension  on  the  wire 
at  all  times.  Here  the  wire  goes 
through  a  cutting  arrangement 
which  consi.sts  of  a  stationary  shear 
block  and  a  movable  shear  blade 
which  is  round  and  has  a  series  of 
holes  about  the  outside  diameter. 
The  wire  passes  through  the  hole  in 
the  stationary  shear  block  and 
through  one  of  the  holes  in  the  mov¬ 
able  shear  blade.  In  operation,  the 
power  solenoid  advances  the  shear¬ 
ing  disc  the  spacing  of  one  hole, 
which  cuts  the  wire  off  and  allows 
the  new  wire  to  push  out  through 
the  next  hole  in  the  shearing  disc. 
The  length  of  cut  is  adjusted  by 
rotating  the  cam  that  controls  the 
cut  solenoid. 


Tesling  High-Voltage  Tubes 

A  TEST  console  developed  for  power 
tubes  makes  plate  voltage  connec¬ 
tions  automatically  to  the  top  caps 
of  ten  tubes  at  a  time  when  the 
top  cover  is  lowered,  and  applies 
voltage  automatically  only  w'hen  the 
operator  has  pushed  the  front 


FREE  INDUSTRIAL  TUBE  BOOKLET 

Chief  Inglneert,  Surshasint  Agenti,  Purchasing 

■xucutivusi  Writ*  now  if  you  haven't  received  our 
Industrial  Electronic  Tub*  Booklet  if  EB.  Us*  company 
letterhead  and  state  your  title.  Address  Dept.  E-2. 

Hit  ONE  tourct  for  ALL  your  oloctronic  nttdt 


MILO  RADIO  &  ELECTRONICS  CORP.  H 

200  GREENWICH  STREET,  NEW  YORK  7,  N.Y.  *  Phone  BEekman  3-2980 
Teletype  NYl-1839  *  Wire  MILO-WUX-N  Y.  •  Cable  MILOLECTRO-N  Y. 


Safely-iiret  console  developed  for  ieal- 
ing  ten  large  tube*  at  a  time  without 
riak  oi  electrical  ahock  to  the  operator 


Wont  more  infermotion?  Us*  post  card  oe  lest  peg*. 
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Methode  de$i9n  and  tooJing,  completed  well  in 
advance  of  the  thaw  In  commerciol  ultra>high 
frequency  station  allocations,  mokes  available 
miniature  sockets  especially  designed  to  minimlie 
inductonce  and  copacity  in  tuner  and  converter 
tube  applications.  Miniaturiiation  of  contacts  ond 
insulator  permits  50%  reduction  in  distance  be* 
tween  lead  terminations  and  tube  seal. 

Available  with  several  types  of  standard  mount* 
ings,  superior  performance  in  these  precision 
products  is  assured  by  MCTHODE’S  high  production 
in  their  monufacture. 


experience 


Specifications 

Insulators  are  available  in  mica-filled  phenolic  (type  MfE)  or  Alkyd 
-420  production  capacity  material.  Contacts  are  low  resistance  cop¬ 
per  base  alloy  with  cadmium  finish  (silver  if  specified).  Mounting 
saddles  and  bases  are  cadmium  plated  steel. 

NOVAL  SOCKETS  SIMILAR  TO  THE  ABOVE  ALSO  AVAILABLE. 


METHODE  Manufacturing  Co. 

2021  West  Churchill  St.  Chicago  47,  Illinois 
Production  capacity  on  this  new  product  is  being  rapidly  increased  to  meet  industry  demand 


■A"  INSULATOR 
MATIRIAL 

Mica  Phenolic 
Alkyd 

Mica  Phenolic 
Alkyd 

Mica  Phenolic 
Alkyd 

AAica  Phenolic 
Alkyd 


PART  NO. 
SMU-1 33-093 
SAAA- 133-093 
SMU-133-123 
SAflA-133-123 
SMU-1 34-093$ 
SALA-1 34-093$ 
$MU-134-123$ 
$AkA-134-123$ 


PART  NO. 
$MU- 133-093 
$AAA- 133-093 
$MU-133-133 
$MA-133-123 
$MU- 133-093 
$MA- 136-093 
$MU-136-123$ 
$AAA-136-123$ 


’A"  INSULATOR 
MATERIAL 

Mica  Phenolic 
Alkyd 

Mica  Phenolic 
Alkyd 

Mica  Phenolic 
Alkyd 

Mica  Phenolic 
Alkyd 


MOyNTl! 

HOLES 

3/32" 

3/32" 

1/8" 

1/8" 

3/32" 

3/32" 

1/8" 

1/8" 


PART  NO. 
$MU- 173-093 
$AAA- 173-093 
$MU-173-133 
$MA-173-123 
$MU- 176-093$ 
$AAA-1 76-093$ 
$MU-176-123$ 
$MA-176-123$ 
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Top  Pa88ol  f  oddlo 

"A”  INSULATOR 

*‘B”  MOUNTING 

'■C  CENTER 

MATERIAL 

HOLES 

SHIELD 

Mica  Phenolic 

3/32" 

Alkyd 

3/32" 

Mica  Phenolic 

1/8" 

Alkyd 

1/8" 

Mica  Phenolic 

3/32" 

1/8"D«3/8"l 

Alkyd 

3/32" 

1/8"0»3/8"l 

Mica  Phenolic 

1/8" 

1/8"0*3/8"l 

Alkyd 

1/8" 

1/8"D*3/8"t 

Top  Pa88ol  MoiNit  "f 

Mop-lsi’*  Sliiold  Boso 

"A"  INSULATOR 

MOUNTING 

"C”  CENTER 

PART  NO. 

MATERIAL 

HOLES 

SHIELD 

$MU- 183-093 

Mica  Phenolic 

3/32" 

$MA- 183-093 

Alkyd 

3/32" 

$MU-183-123 

Mica  Phenolic 

1/8" 

$ALA-183-123 

Alkyd 

1/8" 

$MU- 186-093$ 

Mica  Phenolic 

3/32" 

1/8"0x3/8"t 

$MA-1 86-093$ 

Alkyd 

3/32" 

l/8"D«3/8"l 

$MU-186-123$ 

Mica  Phenolic 

1/8" 

l/8"Dx3/8"l 

$A4A-186-123$ 

Alkyd 

1/8" 

1/8"Ox3/8"l 

racific  iJiyision 

~~Bendt)^  Ayiation  Corporation 


STABLE 


RELIABLE 
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PRODUCTION  TECHNIQUES 


safety  cover  all  the  way  up.  Pairs 
of  shorting  plugs  on  the  front 
screen  mate  into  jacks  on  the  top 
cover  to  complete  the  circuit  for 
testing  the  tubes  in  this  arrange¬ 
ment,  developed  by  Westinghouse. 

Phosphor  bronze  strips  mounted 
on  an  insulating  sheet  under  the 
top  cover  make  contact  with  the 
top  caps  of  the  tubes.  Each  strip 
is  double-ended,  to  take  care  of  an 
additional  ten  tubes  for  which  a 
second  row  of  ten  sockets  is  pro¬ 
vided.  This  permits  using  the  test 
set  for  tubes  requiring  another  type 
of  socket. 


Selertion  of  Casting  Resins 

The  three  principal  applications 
for  casting  resin  in  connection  with 
the  production  of  electronic  equip¬ 
ment  are  for  circuit  and  component 
immobilization,  for  high-voltage 
insulation  and  for  moisture  protec¬ 
tion.  The  five  most  important  prop¬ 
erties  used  as  criteria  when  choos¬ 
ing  a  resin  for  one  of  these 
applications  are  dissipation  factor, 
dielectric  constant,  dielectric 
strength,  heat-distortion  tempera¬ 
ture  and  moisture  absorption. 
Tables  I  and  II  show  at  a  glance 
the  best  resin  for  each  requirement 
and  give  pertinent  properties. 

The  general  casting  procedure 
for  encapsulating  electronic  circuits 
or  components  is  diagrammed  in 
Fig.  1.  Some  resins  will  require 
heat  during  mixing,  as  specified  in 
manufacturer’s  instructions.  Vari¬ 
ous  techniques  are  used  for  releas- 


Hie  nettt 

TXV-13 

TEUIftSTlWHG  TRAHS 


This  is  the  most  rugged  and  lightest  weight  crystal  controlled  transmitter  on  the 
market  and  is  unusually  stable  under  extremes  of  temperature,  vibration,  altitude 
and  acceleration.  The  transmitter  produces  a  two  watt  frequency  deviated  signal 
within  the  telemetering  band  of  215  to  235  me. 


SPECIFICATIONS 


OUTPUT  (R.F.); 
Lead 

Impedance . 

Carrier  Frequency 
Fewer  Output. . . . 


TYPICAL  OPERATION: 

“A"  Voltage . 6  0V  d.c.  or  r.m.j.  o.c. 

“A”  Current . 1.3  omps 

S+  Voltage . 180  V  d.c. 

B-f  Current . 85  mo 

Power  Output . 3.0  watts 

Distortion . 1  %  totol  hormonic  distortion 

lor  modulation  index  ol  4 


so  0  ohms  nominol 
.  .315  me  to  335  me 
.  .  .  3  wotls  nominal 


Table  I — Selection  of  Casting 
Resins 


For  Circuit  and  Component 
I  mraobilization : 

High  Temperature — GRX-71 

High  Dielectric  Strength — AN-.5; 
R-1433 

Ix»w  Lo68— NBS;  Stycant 

Ix)w  Dielectric  Constant — Sty- 
cast;  AN-5;  NRS 

Ixjw  Moisture  Absorption — NBS 

For  High-Voltage  Insulation: 

Stycast;  AN-5;  Kriston;  NEL- 
177;  RL5-3869;  EC  lOC- 
lOCM;  R-1433 

For  Moisture  Protection; 

Stycast;  Epon  RN-34;AN-5; 


INSTALLATION: 

Size . 1.5"  high  x  3.75"  wide  x 

4.5"  long 

Weight .  1.1  pound 

Connectors:  Power  and 
Modulation  R.F.  Output. .  .  .Winchester  MSP 
(mating  MSS  with  H-19  hood  iurnished) 
UG  675/U  (moling  UG  88/U  furnished) 


When  ordering,  specify  model  number  and 
output  frequency  desired 


EAST  COAST  OfFICEi  475  FITTH  AVE..  NEW  YORK'tr.  N.Y 
EXPORT  DIVISION.  lENOIX  INTERNATIONAl,  77  FIFTH  AVE.,  NEW  YORK  I 
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Now  it  is  possible  for  progressive  monufacturers  to  produce  their  own 
precision  electronic  components.  For  example,  the  Automatic  Lead  Wire 
Welding  Machine,  shown  below,  was  recently  designed  and  built  by  Kahle 
to  produce  1 2,000  3-piece  leads  per  hour  for  miniature  receiving  tubes. 
Although  this  machine.  Model  2148,  is  designed  to  make  standard  welds, 
it  \i  but  one  step  from  a  machine  to  produce  leads  for  electronics'  latest 
wonder ...  the  transistor,  in  addition,  Kahle  has  produced  a  fully  automatic 
filament  Making  and  Tabbing  AAachine,  Model  2036,  that  produces  from 
1 ,200  to  3,000  filaments  per  hour  depending  upon  wire  diameter. 

These  machines  reflect  Kahle's  ability  to  design  and  build  special-purpose 
machinery  to  meet  any  given  specifications.  Regardless  of  your  current 
production  problems,  learn...  without  obligation ...  how  Kahle's  more  than 
40  years  of  practical  experience  can  benefit  you. 

^or  specific  information,  write  Kahle 


now. 
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lamp 


TMm  Mnnectort  alM  tMoley  tUnenrd 
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Chester 


in 


SOLVES  ‘‘MINIMUM**  WEIGHT  AND  SPACE  PROBLEMS 

I - SMI  SINGLE  CONTAO - 


SUB-MINIATURE 

single*  and 
Double-Contact 

CONNEaORS 


MODMIOC*  COHSTMCTIOM  pliniinatn  un- 
nK'<^*ry  cretTiagp  pnth>.  moiiturr  and 
dull  pockrii  and  providrs  itroniier 
molded  parti. 

MOIDID  MIUMIM  IMIfS  (in  accord¬ 
ance  with  MIL-PI4a)  —  mineral  filled 
—  are  funmii-pnaif  and  provide  me¬ 
chanical  ilrenidh  ai  well  ai  hidh  arc 
and  dielectric  reiiitance. 

CONUCTS  MICISION  MACHINEDi  Pini  from 
hraii  har  ( QQ-B6 1 1 )  and  Socket! 
fnrni  lurinit  temper  phoiphor  htonze 
har(QO-B746a).  They  are  Kold  plated 
over  lilver  for  coniiitent  low  contact 
rniitarH'e,  reduction  of  corroiion  and 
aid  in  lolderinx- 


SUB-MINIATURE 


IWT  SM1S  Racaplatli  MUPPlof  SM1H  Haa4 


SM2  DOUBLE  CONTACT - 


WT  SIttS  lacaptada  SKIP  Plat  UUH  Maa4 


POlAIIZATIONi  Body  deiixn  of  the  “SM2”  permiti  enKaxement  in 
one  poiition  only. 

lACR  A  PAMEL  IMMNTINCt  Either  plux  or  receptacle  may  he  panel 
nuMinted  with  a  %-2H  cadmium  plated  braii  nut.  A  melamine 
hood  piotecti  loldered  wirea . 


TERMINALS 

STAND-OFF 

MINIATURE  STAND-OFF 
FEED-THROUOH 


SAaani  tura  ara  kvt  a  law  af  tka  larfa  liaa  af 
laraiinali  oaw  aiallakla  aa4  which  ara  par. 
licalarty  otalal  ia  liaiitaA  ipaca  applicaliami 
I)  Ai  a  labdaalial,  wall  iaialofacl  alacirical 
lla  paiot  (ttaa4-all  typal  aa4  I)  Ear  poniaf 
klfh  lall^a  Ikraaffc  a  ikoiiii  ar  a  pooal 
(Paad-lkraatk  lypa). 

aiOlDED  MELAMINE  IMTi  (MIL- Spec. 
P-14.  Type  MTS-G-2  or  G-3)  for  high 
dielectric  and  mechanical  itrength. 

TEIMINALSi  Solder  Type  ( Bifurcated  or 
Turret)  bran,  hot  tin  dipped;  Screw 
Thread  Type  (Tappet!  iniert  or 
Threaded  ilud )  No.  4-40  or  No.  6-.32, 
hrau,  cadmium  plated,  clear  iridite 
finiih. 

MOUNTIN*  METHUOi  Rioet.  hollow  alu¬ 
minum  ihank  ( .094*  O.D. )  awembled 
hy  fwoging  or  ipinninx;  Tapped  Iruert, 
brail,  cadmium  plated,  clear  iridite 
finiih,  amemhled  with  No.  4-40  or  No. 
ek.32  itondord  machine  acrew;  Thread¬ 
ed  Stud,  bran,  cadmium  plated,  clear 
iridite  finiih,  anembled  with  No  4-40 
or  No.  6-32  nut. 

■REAKDOmi  VOlTAREi 

Stand-off  Body  Length  D.C.  Voltaxe 

7/.3a* .  7,000  V 

3/8* . 14,000  V 

17/32* . 22,000  V 

19/32* . 24.000  V 

Feed-through  Creepage  Length 

.Sm* .  4,1500  V 

9/32* .  8.000  V 


RECEPTACLE 
SMRE  I4S.4 


Photo  and 
Drawing 
of  SMRE-14 
actual  lize. 
Other  lizet 
determined' by 
number  of 
contact*. 
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INCORPORATED 


Wait  Cootf  ffrawKh: 
im  MIISHIRE  RLVR. 

MHTA  MOMIU.  ULIF.  GLENMOOK,  CONN.,  U.S.A. 


METERING 

MIXING 

POURING 

catalyst. 

(Minutes 

filler 

6  RESIN 

TO 

HOURS) 

VOLUMeTRlC  SHAKERS,  HOPPER, 

DEVICES  STIRRERS,  PRESSURE 

OR  SCALES  ball  MILLS  OR  GRAVITY 

OR  GRINDERS  FEED 


IN  RELATIVELY  dry  ATMOSPHERE,  KEEP  AAIAY 
FROM  STRONG  ULTRAVIOLET  LIGHT 


OVEN, 

infrared 
lamp  or 


FW.lj'.TiNG 

TO  REMOVE 
AiP  BUBBLES  I 
lljHOUR) 

EVACUATING 

E0U»>MENT 

GIVWG 


ultraviolet  appro*  27IN 


FIG.  1 — Gonoral  caating  proceos  ior 
circuit  and  component  embedment 

ing  the  cured  product  from  the 
mold.  When  expendable  molds, 
made  of  wax  or  some  similar  mate¬ 
rial,  are  used  it  may  be  necessary 
to  add  additional  operations  such 
as  melting  away  the  mold  after  the 
casting  is  cured. 

Curing  times  vary  greatly  with 
choice  of  resin  and  curing  condi¬ 
tions,  hence  examples  of  recom¬ 
mended  cure  conditions  are  given 
below  for  typical  casting  resins. 
These  cure  conditions  are  taken 

Table  II — Properties  of  Resins 

Resin,  Mfr,  Temp  Range  &  Max 
Freq: 

.\raldite  Resin  R  (C.iha  Co.); 

.10  C  to  1  to  C;  freq  unknown. 

Rakelite  C-8  with  Inert  Filler 
(Rakelite  Corp.);  —61  C  to  -1-80  C; 
400  cps. 

Hysol  6000  PR,  6020,  6.100  and 
6!>01  (Houghton  Ijfbs.);  —5.1  C  to 
-1-1.10  C;  3,000  me. 

I.aminae  4116  (American  Cyana- 
mid  Co.);  —  4.1  C  to  -(-100  C;  50  me. 

N.  E.  L.  No.  177  (II.  S.  Navy 
Elwtronics  I.ab.);  —54  C.  to 

-f  100  C;  200  me. 

Paraplex  P-13  (Rohm  and  Haas); 

— '40  C  to  100  C;  freq  unknown. 

Paraplex  P-43  (Rohm  and  Haas); 
—45  C  to  -(-100  (H;  .10  me. 

Polystyrem*  (Emerson  and  Cum¬ 
ing);  up  to  80  C;  1,000  eps. 

Selectron  .1003  (PilLshurg  Plate 
Glass  Co.);  —6.1  C  t.o  -fl2.1  C; 

30  me. 

Selectron  5016,  .1081,  .1208  (Pitts¬ 
burg  Plate  Glass  Co.);  —5.1  C  to 
-(-71  C;  30  me. 

Selectron  5200  (Pittslairg  Plate 
Glass  Co.);  — 65Cto  -(-120C;D-G. 

Stypol503  (H.  H.  RoliertsonCo.); 

—  55  C  to  -f-100  C;  freq  unknown. 
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DuMont’s  problem  was  space 


('onipactiH-fis  was  the  prime  requirement  for  the  DuMont 
Telecruiser  —  a  mobile  unit  which  had  to  duplicate  actual  studio 
operating  conditions  in  every  respect. 

It  was  absolutely  necessary  to  confine  the  servicing 
operations  of  various  units  to  a  limited  area.  Consultation  with 
Crant  representatives  resulted  in  the  selection  of  the  proper 
(F.lectronic  Equi|)ment)  Slides  for  the  DuMont  Teh'crui.ser. 

Do  you  have  a  servicing  and  maintenance  problem? 
Crant  Research  and  Development  facilities  are  at  your 
service.  Let  us  assi.st  you  in  the  choice  and  application  of  (irant 
Slides  to  your  equipment.  Engineering  liaison  is  available  from 
the  planning  stage  through  the  production  processes. 


GRANT  INDUSTRIAL  SLIDES 


Picture  distribution  amplifier  unit  as  well  as  syn. 
chromimg  generator  and  power  supply  units  are 
mounted  on  Grant  Industrial  Slides  Units  are  nor¬ 
mally  retracted  but  roll  out  for  servicing. 


a  product  of  the  engineering  design  department  of 

(irunt  Pulley  and  Hardware  Comptiny 

31-73  W hitestone  Parkway,  Flushing,  New  York. 

H  rite  for  information  . . .  consult  on  any  problem 


1.  FULL  EXTENSION  -  Continous 
ball  bearing  action  permits  smooth, 
non-jar  chassis  removal.  Locks  in 
fully  extended  position,  must  be 
unlocked  to  return. 


2.  PIVOT  RELEASE  -  Withdravring 
release  rods  disengages  them  from 
quadrant  mechanism,  enables  per¬ 
fectly  balanced  unit  to  be  tilted  by 
simply  raising. 


3.  45*  PIVOT  -  Unit  locks  in  45 
degree  or  90  degree  position. 
Special  pivoted  positions  can  be 
obtained  to  fit  individual  require¬ 
ments. 


4.  FULL  TILT  -  Maintenance  and 
repairs  easily  made.  Access  to  com¬ 
ponent  is  gained  in  a  few  seconds. 
Special  slides  can  provide  plus  or 
minus  90*  tilt. 
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MANUFACTURERS 

corporation' 


'■''iOCATlO’* 


PRODUCTION  TECHNIQUES  (eo««ii»t4) 

from  manufacturer’s  data;  faster 
cures  may  be  obtained  at  higher 
temperatures,  but  size  and  shape  of 
the  casting  should  be  considered 
before  attempting  an  accelerated 
cure.  The  resins  listed  here  are 
only  representative  of  those  avail¬ 
able,  hence  this  is  by  no  means  a 
complete  listing. 

Curing  Times  and  Catalysts 

Stycast  (Emerson  &  Cuming  Co.) 
— 5  days  at  room  temperature,  then 
24  hours  at  60  C  followed  by  4 
hours  at  85  C.  Catalyst — benzoyl 
peroxide. 

Epon  RN-SU  (Shell  Development 
Co.) — 24  hours  at  60  C,  then  2  to  3 
hours  at  100  C.  Catalyst — pipiri- 
dine. 

AN -5  (developed  by  National 
Bureau  of  Standards) — 1  day  at  60 
C.  Catalyst — 1.  benzoyl  peroxide; 
2.  cobalt  dryer;  3.  Pro-A. 

NBS  (developed  by  National 
Bureau  of  Standards)  —  Room 
temperature  for  gelation  period, 
followed  by  8  to  10  hours  at  60  C 
to  60  C.  Catalyst — 1.  Uniperox 
60;  2.  benzoyl  peroxide. 

NEL  (Rohm  &  Haas  Co.;  de¬ 
veloped  by  Naval  Electronics  Lab, 
San  Diego,  Calif.) — 8  hours  refrig¬ 
erated,  then  2  hours  at  room  tem¬ 
perature  and  10  hours  at  46  C. 
Catalyst — Uniperox  60. 

Selectron  5000-5200  (Pittsburgh 
Plate  Glass  Co.) — 6  hours  gelation 
at  room  temperature,  then  16  to  30 
minutes  at  250  F  to  260  F.  Catalyst 
— 1.  Uniperox  60;  2.  benzoyl 
peroxide. 

Resin  40  (Emerson  &  Cuming 
Co.) — 36  hours  at  room  tempera¬ 
ture,  then  4  hours  at  85  C.  Cata¬ 
lyst — benzoyl  peroxide. 

R-IUSS  (Minnesota  Mining  & 
Mfg.  Co.) — Gelation  cure  2  to  4 
hours  at  260  F  to  275  F,  then  final 
cure  2  to  4  hours  at  300  F  to  325  F. 
Catalyst —  phthalic  anhydride. 

RLS-S869  (Minnesota  Mining  & 
Mfg.  Co.) — 2  to  4  hours  at  260  F 
to  276  F,  then  1  to  2  hours  at  300  F 
to  325  F.  Catalyst — diallyl  phtha- 
late. 

EC  lOC-lOCM  (Emerson  &  Cum¬ 
ing  Co.) — Cure  time,  not  given 
Catalyst — Emerson  &  Cuming  Cat¬ 
alyst  No.  6. 

It  should  be  noted  that  P-43,  the 
Selectron  resins  and  EC  lOC-lOCM 
are  air-inhibited,  hence  the  surface 
of  the  casting  exposed  to  air  will 


SILVERFIEX”  PROCESSED 


RESniENT,  SEMI-INORGANK 

SILICONE  RUBBER  EQMiS  PERMANENT  AND 
- EXTREME  FLEXIBILITY 


Atflf  RESISTANCE  TO 
ASSEMBLY  ABUSE 


FQ/t  HIGH  HEAT  CLASS  "H ’’  ELECTRICAL 
INSULATION  OF  WIRE  LEADS 


*1*"*^**™^^,^  silicone  rubber  treated  flexible  glass  tubings 
and  sleevings  are  made  in  NEMA  Grades  A-1, 
B-1,  C-1,  and  C-2,  in  sizes  No.  24  through  1*  in  standard  natural 
white  color.  Other  Dieflex  products  guaranteed  to  meet  or  surpass 
all  applicable  NEMA  and  ASTM  standards  include  varnished 
cotton  tubings  and  saturated  cotton  sleevings,  varnished  glass 
tubings  and  saturated  glass  sleevings,  “Vinylglas”  vinyl-coated 
glass  tubings  and  sleevings,  and  silicone  varnished  glass  tubings 
and  saturate  glass  sleevings. 

ASK  YOUR  NEAREST  IMC  OFFICE  FOR  MORE  INFORMATION,  TODAY 


West  mori  informotion?  Uic  post  cord  o«  lost  pogt. 
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Gsmbul  Bucniic  is  a  large  supplier 
of  high-reliability  tubes  to  Collins 
Radio  Company,  who  use  G-E  9-Star 
types  widely  in  the  9  iR-series  receiv¬ 
ers  for  air  navigation  and  communi¬ 
cations. 

29  tubes,  or  practically  the  entire 
complement  of  the  chassis,  are  high- 
reliability  types.  "Every  51R  com¬ 
ponent  has  to  do  its  job  under  the 
toughest  flight  conditions,”  says  J.  H. 
Hamilton,  Manager,  Aviation  Sales. 
"So  we  specify  high-reliability  tubes 
all  along  the  line.  The  result  is  equip¬ 
ment  with  maximum  dependability.” 

G-E  9-Star  Tubes  have  an  extensive 
record  of  dependable  tube  service  to 
airlines  and  to  the  armed  forces.  The 
Collins  application  is  further  evidence 
of  the  ability  of  these  tubes  to  solve 


Cumrlttf  Amrriesn  Airlmts.  Imc. 


As  the  largest  supplier  of  high-reliability  tubes— 
manufacturing  the  most  types,  and  with  outstanding 
production  facilities— General  Elearic  now  offers  to 
designers  a  complete  line  of  ten  9-Star  subminiatures. 

In  all  respects,  these  subminiatures  match  the 
premium  performance  of  regular  9 -Star  types.  They 
are  uniformly  operable  when  installed.  They  are 
shock-proof .  .  .  extra-dependable  . . .  long-lived  . .  . 
with  fewer  shorts,  fewer  heater  failures  than 
standard  tubes. 

Select  the  right  types  iot  your  new  miniaturized 
equipment  from  the  listing  at  right!  For  detailed 
application  facts  about  9-Star  Tubes — both  regular 
and  subminiature— wire  or  write  for  new  Booklet 
ETD-948A.  Tube  Department,  General  Electric 
Company,  Schenectady  5,  New  York. 


0i-571t  Medium-mu  Iriode 
OUS71*  High-mu  triode 

Semi-remo(e-«utoff  pentode 
OL-S79t  Medhim-mu  twin  triode 

OUStdO  Sharp-cutoff  r-f  pentode 

Ol-Sm  Twin  diode 
Ol-5t99  Semi-remote-cutoff  pentode 
OI-S902  Beam  power  amplifier 
01-41 1 1  Medkm-mu  twin  triode 
0U41 11  fflgh-mu  twin  triode 
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Is  that  a  bombsight 


in  your  BASEMENT? 


Of  court*  it  could  bo.  But  it  would  b*  o  timplihod  voriion 


with  iti  chor*  ottocioled  with  controlling  tho  hoot  for  your 


homo,  or  the  deop-froozor,  or  th*  automatic  wathing  ma 


chine  and  dryer,  rather  than  computing  th*  point  for 


"bombs  away".  This  it  on  age  of  instruments  and  systems 


an  oge  in  which  the  name  NORDEN  hat  com*  to  stand 


for  highest  precision.  Bombsights  for  th*  military  services 


yesterday  .  .  .  highly  advanced  equipments  for  them  today 


still  more  for  the  Country's  defense  —  and  for  industry 


BROOUCTION  TECHNIQUES 


(continued) 


Norden 


MILFORD.  CONNECTICUT 


a /t// 

WHITE  PLAINS,  NEW  YORK 


remain  tacky  after  cure. 

Recommended  fillers  that  may  be 
used  with  all  resins  are  powder 
glass,  micronized  silica,  aluminum 
powder,  calcium  carbonate,  powd¬ 
ered  slate,  talc,  asbestos,  glass 
beads  and  powdered  mica. 

Casting  Problems  and  Examples  of 
Corrective  Measures 

Cracking  of  Resin  Castings.  (1) 
Amount  of  promoter  was  reduced; 
this  lowered  temperature  during 
curing  and  increased  setting  time; 
(2)  fillers  were  added,  such  as  as¬ 
bestos,  talc,  mica,  slate  flower  or 
powdered  glass;  (3)  casting  resin 
was  modified;  (4)  casting  was 
cured  in  temperature-controlled 
oven;  (5)  sharp  edges  or  projec¬ 
tions  were  eliminated  from  articles 
to  be  embedded ;  (6)  flexible  resins 
made  from  epoxides  were  used ;  (7) 
article  to  be  embedded  was  coated 
with  flexible  material  such  as 
Silastic  181 ;  (8)  curing  technique 
was  modified  with  respect  to  activa¬ 
tion  and  temperature. 

Cracking  of  Fragile  Components, 
(1)  Filler  was  added  to  resin;  (2) 
parts  were  coated  with  an  elastomer 
before  encapsulating. 

Excessive  Shrinkage  of  Castings. 
(1)  Filler  was  added;  (2)  a  maxi¬ 
mum  amount  of  rigid  resin  was 
used;  (3)  epoxy  resins  were  used 
instead  of  polyesters;  (4)  materials 
and  curing  procedure  changed. 
Maximum  shrinkage  of  Houghton 
Labs  resins  is  specified  to  be  2.3 
percent. 

Casting  Adheres  to  Mold.  (1) 
Use  mold  release  agents,  such  as 
silicone  grease,  Hi-Glo  parting  lac¬ 
quer  or  mineral  oil ;  (2)  use  molds 
made  of  teflon  or  nylon. 

Poor  Adherence  to  Embedded 
Parts.  (1)  Prepare  metal  surfaces 
more  thoroughly;  (2)  match 
thermal  coefficient  of  expansion  of 
resin  to  that  of  metal  by  adding 
fillers;  (3)  omit  insulating  tubing 
from  components,  as  Selectron 
resin  would  not  adhere  to  the 
tubing. 

Poor  Heat  Transfer.  (1)  Add 
fillers  to  improve  heat  transfer 
from  components  to  outside  of  cast¬ 
ing;  (2)  change  circuit  configura¬ 
tion,  so  that  high-temperature  com¬ 
ponents  were  near  radiating 


Want  more  information?  Use  post  card  on  last  page. 
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[>ta  SHtLL 


TROUBLi-fREi  CONTACT  TERMINALS! 


ALL  TYPES  OF  MOUNTING  HARDWARE! 


MYCALEX  engineers  designed  these  sockets  to  provide  a  com¬ 
plete,  yet  economical,  solution  to  UHF  tube  mounting  problems. 
Exhaustive  tests  have  proven  their  mechanical  excellence  and 
high  electrical  efficiency.  The  use  of  “MYCALEX  410”  (injec* 
tion  molded  glass-bonded  mica)  with  its  great  dimensional  sta¬ 
bility  permits  a  minimum  amount  of  dielectric  to  be  used  in  the 
body  structure.  This  plus  other  unique  design  features  results  in 
extremely  low  inter-electrode  capacitance.  In  addition  to  its  other 
advantages — high  arc  resistance,  high  dielectric  strength,  non¬ 
porosity,  etc.,  “MYCALEX  410”  has  very  low  dielectric  loss  at 
all  frequencies  including  UHF  and  thereby  offers  great  advantage 
over  phenolic  materials.  “MYCALEX  410”  operates  continuously 
in  temperatures  up  to  650°F  with  practically  no  change  in  elec¬ 
trical  properties  or  mechanical  structure.  Soldering  operations 
will  not  cause  body  distortion. 

MYCALEX  TUBE  SOCKET  CORPORATION 

UndM  Mclmiv*  IkMM  *1  MyctlM  tl  Amwkt  •  30  ROCKIFIllII  PIAZA,  N.  V.  10 


"KH'N'^SecTi 

.  low 

»  «W  ww  WtUCTWC  loss 

•  high  OHUCIWt  STRtNOlH 
,  krmanwi 

•  HON-HYGROSCW^^IJP,^ 

informative  data 

sheets  AVAILABLt! 

1*1,  togethof 


Contact  terminals  on  these  sockets  are  so  designed  that  the  effective 
inductance  from  soldered  connection  to  the  tube  base  is  no  greater 
than  if  the  connection  was  made  directly  to  the  tube  pin.  Special 
design  results  in  high  contact  area  pressure  that  effectively  reduces 
contact  resistance.  Contact  terminals  are  secured  in  the  body  in  a 
manner  that  permits  90*  bending  of  the  tab  without  weakening. 


Write  »or  your 

with  loo»e-leo» 


Your  request 


forwarding  o 
doto  sheets 


letterheod  pleoso. 


“MYCALEX  410”  UHF  Sockets,  7  or  9  pin,  can  be  furnished  mounted 
in  various  starsdard  saddle  hardware-regular  saddles  (top  or  bottom 
mounted),  saddles  with  ground  lugs,  snap  or  JAN  types,  permitting  tb# 
use  of  radio  tube  shields. 


Mycalix  Corporation  op  Amirica 

Owners  of  'MYCALEX'  Pofenfs  and  Trade-Marks 
Exstutivs  Offkss;  30  lOOCEFElLER  PUZA,  NEW  YORK  20  •  Ploiit  t  Gsnsrol  Offkss:  CUFTON,  N.  J. 
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IS 

to  everyone 


VIBRATION  PROBLEM! 


Here  is  a  fresh  approach  to  vibration 
and  shock  control  — an  all-metal 
mount!  Just  look  at  the  careful  fab¬ 
rication  of  the  stainless  steel  wire 
cushioning.  This  is  the  heart  of  the 
new  Robinson  Met-L-Flex  mount. 
Shock  and  vibration  are  absorbed  from 
every  angle,  thereby  isolating  and 
protecting  the  mounted  equipment. 

Wide  Range  of  Applications 
Robinson  Met-L-Flex  design  control 
can  be  applied  to  the  mountings  for 
delicate  precision  equipment  or  heavy 
machinery. 

Far  better  vibration  control  has 
been  sorely  needed  to  keep  pace  with 
modern  advances  in  the  design  and 
use  of  electronic  and  precision  equip¬ 
ment.  Well,  here  it  is! 

Great  Cost  Savings 
Where  the  new  principle  of  all-metal 
vibration  control  is  used  with  Robin¬ 
son  unit  mounts  or  engineered  mount¬ 
ing  systems  it  effects  decided  econ¬ 
omy.  It  not  only  permits  simplified 
design  and  construction  of  equip¬ 
ment,  but  also  contributes  to  far 
longer  useful  life. 

Outstanding  Performance 
Robinson  Met-L-Flex  mounts  were 
originally  developed  to  meet  unprece¬ 
dented,  severe  conditions  of  modern 
high  speed  planes. 


From  take-off  to  landing  a  plane’s 
vital  equipment  is  subject  to  the  com¬ 
bined  violence  of  shock  and  vibration. 
Sure  protection  is  needed.  Met-L-Flex 
meets  such  challenges  with  flying 
colors,  to  the  great  relief  of  engineers. 
Moreover,  unlike  old-fashioned  rubber 
mountings,  Robinson  Met-L-Flex 
mounts  perform  at  peak  efficiency 
under  any  atmospheric  conditions. 
They  are  not  daunted  by  oil,  tempera¬ 
ture  extremes,  or  moisture  — and  the 
need  for  replacement  due  to  fatigue 
is  virtually  nil. 

Proved  and  Accepted 

Robinson  mounts  have  been  tested 
and  accepted  by  more  than  three  hun¬ 
dred  electronics,  aircraft  and  indus¬ 
trial  manufacturers.  With  such  a 
background  and  record  of  perform¬ 
ance,  Robinson  offers  the  advice  and 
counsel  of  its  engineers  toward  find¬ 
ing  the  best  and  most  economical 
answer  for  every  problem  of  vibra¬ 
tion  and  shock. 

JUST  WRITE  AND  ASK  US 

If  you  are  an  engineer,  architect  or 
manufacturer  who  would  be  interested 
in  having  more  information  as  to  how 
this  new  kind  of  engineered  vibration 
control  might  help  your  special  prob¬ 
lem,  we  will  be  glad  to  hear  from  you. 
Drop  us  a  line. 
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Wont  mera  iafermotion?  Um  peat  card  ss  lost  pofa. 


surfaces;  (3)  use  heat  radiators. 

Fume  Hazards.  (1)  Use  convec¬ 
tion  heating  equipment,  because  of 
danger  of  fire  when  curing  with 
!  heat  lamp  because  catalyst  and  pro- 
!  moter  are  inflammable;  (2)  install 
I  proper  ventilation  to  carry  off 
:  fumes  while  mixing,  pouring  and 
!  setting  as  the  fumes  are  toxic  to 
I  some  operators. 

These  corrective  measures  are 
j  presented  as  things  to  try  one  after 
I  another  when  a  particular  problem 
is  encountered.  As  a  rule,  not  all 
^  the  corrective  measures  are  neces- 
'  sary;  sometimes  only  one  is  suf- 
I  ficient  to  solve  the  problem. 

The  foregoing  information  was 
I  abstracted  from  a  technical  report, 
“Development  and  Application  of 
'  Automatic  Assembly  Techniques 
for  Miniaturized  Electronic  Equip- 
!  ment”,  prepared  by  Stanford  Re- 
I  search  Institute  for  the  Wright  Air 
i  Development  Center, 
j 

I  Induction  Sealing  of 
Pencil  Triodes 

'  In  the  envelope-assembling  ma- 
i  chine  used  for  pencil  triodes  at 
I  RCA’s  Harrison,  N,  J.  plant,  induc¬ 
tion  heating  is  used  exclusively  for 
^  making  the  required  vacuum-tight 
j  glass-to-metal  seals.  The  parts 
making  up  the  assembly  are  sup- 
,  ported  on  a  Nichrome  jig  which 
aligns  and  spaces  the  parts.  Six 
separate  high-frequency  generators 


r - 


Eloctronlc  hoatinq  qanaroton  hara  apood 
production  oi  poncil  triodo*.  appoarlnq 
hara  os  tiny  vartlcal  whita  ro^  under 
tha  work  coUa 
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MERIT  TRANSFORMERS 


>  1 


■  '  ■ :.  ii>  if- 


neidof  Tr^former  Qi^M^iuad  Bushtngi^ 
standard  components  o|  Merit  Transfoi^ 
'Corporation’s  products.  They  demaruf^llii^ 
ipiwty  and  uniform  produccicm—Heidor  gin 
it  to  them.  " 

More  and  more  of  the  leading  electronic  pi^ 

- ufactivrers  are  now  using  Heldor’s  complete 

age” -“Cans  with  compression-type  het- 
ieal  terminals  ASSEMBLED  in  can  covers, 
want  to  cut  production  costs,  save  time 
Imd  eliminate  inventory  prohle 
'^cationlTfor  a  quotation  toda 


iMRHfacturad  with 

CAHS  a 


HELDOR  MANUFACTURING  CORPORATION 

HELDOR  BUSHING  &  TERMINAL  CO.,  INC. 

^  225  Belleville  Avenue,  Bloomfield,  New  Jersey 
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good  reasons  for  specifying 
MEPCO  Precision  Resistors 


If  Cro»«ov«r  wir*  intulat«d<  from  ooch  winding  by  2000v. 
insulation  (pa»«n>*d). 

Special  metal  molded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner— no  solder  or  flux  used. 

Reversed  and  bolanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
t  -  treated  prior  to  winding  in  order  to  provide  additional  pro- 

p  Protective  fungi  resistant  acetate  Icibel. 

'  Rigid  hot  solder  coated  brass  terminals  for  easier  soldering. 


I  PRODUCTION  TECHNIQUtS  (continHcd) 

!  are  required,  one  for  each  of  the 
six  heating  positions.  The  water- 
cooled  work  coils  are  connected  to 
the  generators  by  multiple  layers 
of  flexible  bonding  braid  and  rubber 
hose  sections  are  used  as  water 
lines,  to  permit  vertical  movement 
i  of  the  heating  coils.  As  each  tube 
in  turn  is  indexed  to  a  heating 
position,  the  work  coil  is  lowered 
and  automatically  energized.  Fluo¬ 
rescent  lamps  fastened  overhead 
with  tape  glow  to  indicate  that 
power  is  on.  The  electric  field  is 
sufficiently  strong  so  that  no  con¬ 
nections  are  needed  for  the  lamps. 

I  Brackets  on  Pallet 
Hold  Auto  Radios 

Simple  angle  brackets  and  straight 
metal  pieces  are  fastened  to  plain 
wood  pallets  with  screws  to  provide 
non-slip  positioning  of  the  wrap- 


UM  oi  tn*xp«nslT«  ongl*  brackets  on 
pallsis  to  position  auto  radios,  and 
simple  support  for  solder  reel.  The 
solder  holder  can  be  slid  along  the 
bench  readily,  and  may  be  lilted  oH 
when  no  longer  needed 


West  SMT*  isfersMiiest  Um  pMt  cord  es  le>t  peg* 
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Typ*  of  Winding 


AAotor  Stolort 


TTPIS  OP  WItl  ANB  STIlPAINO  MITNODt 

OCC  GIom  fC  Ponnvor-Collon  Pf  HP  MNC 


Mnltiod  of  Stripping 


•r««lii 


Irwshing  A  Iwrning 


Woiding 


ClioMicala _ 

Scraping 


•rotning 


Swming  A  Srwtlilng 

Chomicoli _ 

Scraping _ 

Irvthing 


•HNC 

Typo  of 

Paper 

Poem. 

Winding 

DCC 

doss 

Cotton 

Trontformort  I 

X 

X 

*-4- 

(iorgo)  j 

*  L 

A 

M 

X 

Solonoids  | 

'  1' 

(•««•) 

t  t 

Troniforniart 

(small) 

Solenoids 

(smalt) 

Nylon 
ColonM* 
Ovor  *Nylnn 
*Cnlon 


Nylon 

CnIonoM 

Ovnr 

HP-*HNC 


Silk 

Ovor 

HP-’HNC 


*  Nylon  =  Nylonomol 
EC  =  Enaniol  Colton 


J _ »  !  «  i _ 

*  Colon  =  Colonontol 
HP  =  Pornivar 


MoMiod  of 
Stripping 

I.Irwtking  | 

2.  Swming  A  Irvdiing  j 
3^  Woiding 

4.  Hot  Soldor _ j 

5.  Chomicob 

6.  Saoping  ^ 

I.InMhing 

2.  Swming  A  Srwthing  ] 

3.  Hot  Soldor  ^ 

4.  Sold^ing  Iron  ; 

5.  Chomicolt 

- - i 

6.  Scraping  or  Sondingj 


Hot  Soldor; — ^Thia  method  U  well  adapted  in  many  applicationa 
for  removing  Nylclad  or  Formvar  filma  with  or  without  nylon  or 
celaneae  textile  covering.  The  leada  are  tinned  and  ready  to  aolder 
after  thia  operation.  Sizea  21  to  30  AWG  repreaent  a  range  that 
ia  beat  adapted  for  thia  method.  The  high  aurface  tenaion  and  tern* 
perature  of  the  hot  aolder,  the  tendency  for  the  aolder  to  amalgam* 
ate  and  reduce  the  aize  or  embrittle  fine  wire  lead*  uaually  limita 
the  uaefulneaa  of  thia  method  to  the  intermediate  wire  aizea  ahown. 

A  SO-SO  lead-tin  aolder  bath  ia  uaed  generally,  at  a  temperature 
of  approximately  S00”C  or  higher.  The  tin  percentage,  after  the 
bath  haa  been  uaed  for  aotnetime,  will  decreaae.  Tin  additiona 
muat  be  made  therefore  from  time  to  time  aa  dictated  by  experience. 

Some  formulationa  of  Formvar  filma  are  not  uniformly  removed 
by  the  hot  aolder  method  and  erratic  reaulta  aooaetimea  are  en¬ 
countered.  Formvar  nylon  combination  coatinga  auch  aa  Nylclad 
can  be  removed  conaiatently. 

Srwahlag: — For  large  wire  aizea  with  inaulationa  auch  aa  cotton 
glaaa  (with  or  without  plain  enamel,  Form/ar,  Nyldad),  Formvar, 
Nylclad,  plain  enamel,  revolving  ateel  wire  bruahea  are  in  general 
uae  for  atripping  apporatua  leada. 

For  finer  film  coated  wire,  glaaa  fibre  bruahea  are  being  increaa- 
ingly  uaed.  In  the  caae  of  fine  wirea,  ateel  wire  bruahea  tend  to 
acratch  the  copper  and  embrittle  the  leada  whereaa  glaaa  fibre 
bruahea  remove  the  inaulation  with  a  bumiahing  action  and  have 
practically  no  injurksua  effect  on  the  capper  itaelf. 

Swmlwg! — Equipment  hoa  been  developed  and  ia  being  uaed  eap^ 
dally  for  atripping  wound  motor  armature  leada  that  firat  removed 


*  HNC  =  Nylclad  o  Foroivar-Nylon  coated  wire 
K  =  Ploia  Enooialad  Wire,  kldanoaial 

the  inaulation  by  burning.  Copper  oxide  thua  formed  b  next  re¬ 
moved  by  bruahing. 

WaMiag: — Lead  wirea  and  coil  leada  frequently  are  welded.  A  amall 
high-temperature  gaa  flame  ia  applied  to  heat  the  apliced  lead  to 
a  temperature  that  juat  melta  the  copper.  Thia  method  ia  uaed 
extenaively  for  medium  and  large  motor  atator  coila.  In  thia  opera¬ 
tion,  of  courae,  all  the  film  coating  and  textile  ia  burned  off. 

Oiamicala: — There  are  many  proprietary  compounda  in  general 
uae  for  atripping  film-coated  magnet  wire.  They  have  one  property 
in  common.  All  are  evil  amelling  and  injurioua  to  the  akin.  Care 
muat  be  exerciaed  therefore  in  handling  theae  materiala,  and  for 
aome  the  uae  of  a  ventilated  endoaure  or  hood  ia  mandatory. 

Soldering  Iron  and  tow  lamparehira  aoldor  polai — Celenamel  and  nylon 
film-coated  wirea  are  in  general  uae,  particularly  in  the  radio  and 
televiaion  induatry.  Both  materiala  being  thermoplaatic  can  be 
removed  by  uaing  a  roain  alcohol  flux  and  the  application  of  a 
aoldering  iron,  or  dipping  in  6S0°F  lead-tin  aolder. 

Reprints  of  this  table  for  shop 
sue  arailable  on  reqssest. 


Belden 


MAGNET  WIRE 

BELDEN  MANUFACTURING  CO. 

462S  Weat  Van  Buren  Street,  Chicago  44,  lUinoia 
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for 

laboratory 

and 

switchboard 


CSR  T«nd«m  Ractptacl* 
CSP  Pluf 


Here  are  a  few  examples  of  Cannon’s  Experimental 
Laboratory  and  Switchboard  Connectors.  They  are 
used  extensively  throughout  industry,  public  utilities, 
sound  studios,  broadcasting  stations,  college  and  uni¬ 
versity  physics  and  chemistry  laboratories,  in  AC  net¬ 
work  analyzers  and  electronic  analog  computers.  They 
may  be  applied  wherever  quick  disconnect  switching 


PRODUCTION  TECHNIQUIS  (centiiiMMl) 

around  housing  of  an  auto  radio  as 
it  moves  down  the  assembly  line  on 
a  moving  conveyor  belt  in  Sylvania's 
Buffalo  plant.  Positions  of  the 
brackets  are  easily  changed  to  ac¬ 
commodate  a  new  housing  design. 
Two  brackets  project  inside  the 
housing  and  one  on  the  outside  at 
the  front  edge  to  give  rigid  posi¬ 
tioning. 

The  spool  of  solder  is  mounted  on 
the  bench  directly  under  the  left 
hand  of  the  operator.  This  keeps 
the  length  of  unrolled  solder  at  a 
minimum  and  thereby  prevents 
tangling.  The  solder  holder  is  a 
piece  of  sheet  metal  that  hooks  over 
the  metal  front  edge  of  the  work 
bench.  The  stud  for  the  spool  is 
welded  or  bolted  to  the  center  of  the 
projecting  sheet. 


Automatic  Coil  Dipper 

A  SPECIAL  Crosley-designed  auto¬ 
matic  dipping  machine  applies  a 
plastic  protective  coating  to  tele¬ 
vision  receiver  peaking  coils  at  a 
production  rate  of  650  coils  an 
hour.  On  the  motor-driven  face 
plate  of  the  machine  are  six  coil¬ 
holding  arbors,  each  driven  by  gears 
inside  the  face  plate. 

The  operator  pushes  the  lead  of  a 
coil  into  the  hole  in  the  end  of  an 


•  V 


MMuJ  Accurately  measures 
VSWRfrom  1.02  to  100/1 
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NEW  SYSTEM 


noBi 

SYSTEM/ 


siontB  I 

8.  VSIWR  WD\C 

I  measures 

Impedance*' 

Irelativ^ 

^lOOlAC'TOABO'^® 


Machin*  with  containur  oi  hot  wax 
rained  to  dunking  position.  U-shapod 
metal  bar  comes  up  with  pot  to  seme 
as  guard,  becaiue  the  wax  is  hot 
enough  to  bum  lingers 


SWR  INDICATOR - 
^STABLE  SENSITIVE 
1000  CYCLE  NEGATIVE 
FEED  BACK  AMPLIFIER 
FLAT  TOP  SELECTIVITY. 


arbor.  A  spring  clip  on  the  arbor 
holds  the  lead  there.  When  the  un¬ 
dipped  coil  reaches  the  lowest  point 
on  its  orbital  route,  the  operator 
pushes  a  foot  pedal  that  controls  an 
air-operated  cylinder.  This  brings 
a  pan  of  hot  high-melting  point  wax 
up  to  the  rotating  coil.  It  is  held 
there  long  enough  for  the  coil  to 
make  several  revolutions  and  get 
thoroughly  coated  with  wax.  Re¬ 
lease  of  the  foot  pedal  lowers  the 
.semicircular  pan  into  the  larger 
wax  pot  without  splashing. 

By  the  time  that  the  dipped  coil 
has  completed  its  single  revolution 
of  travel  around  the  face  plate,  the 
wax  has  cooled  and  hardened  suffi¬ 
ciently  to  permit  removal  by  the 
operator.  Gloves  are  not  needed. 
The  completed  coil  is  placed  in  a 
.screen-type  tray  for  further  hard¬ 
ening,  transporting  and  storage.  A 
rack  supports  this  tray  directly  in 
front  of  the  operator. 

The  wax  is  heated  by  a  Sta-Warm 
automatic  electric  heater  having  a 
range  of  260  F  to  550  F  in  seven 
steps. 


"HARDWAYS" 
PRECISION 
HANDWORKED 
SURFACE  M 


MIN.  OENRATOR  RF.  POWER 
REQ.  2-20  MILUWAnS 


*  Full  Kol*  VSWR  ranges:  1.1/1  •  4.0/l  •  10./1  and  to  100/1  using  in¬ 
cluded  calibrated  probe  depth  attenuators. 

*  Differential  probe  system  for  accurate  measurement  of  low  VSWR. 

*  Useable  electrical  probe  travel  150  centimeters  (V^  wave  at  100  mc/s). 

*  Removable  end  tapers  exhibit  negligible  impedance  transformation  — 
under  1  %. 

*  Residual  VSWR  under  1%— voltage  uniformity  ^0.5%  or  better— me¬ 
chanical  tolerances  held  to  0.2%. 

*  Machine  engraved  centimeter  scale  and  vernier  (Starrett)  measures 
probe  travel  to  0.1  millimeter  accurate  to  0.01mm. 

*  Continuously  adjustable  probe  depth  0— .500"  calibrated  in  .001" 


steps.  Permits  measurements  of  relative  power  and  maintenance  of 


square  low  crystal  characteristic 


THE  ROLLIN  COMPANY 


2010  LINCOLN  AVE. 


PASADENA  3,  CALIFORNIA 


Masking  Tape  Holds  Meters 

When  running  performance  and 
life  tests  of  experimental  magnetic 
amplifiers,  engineers  at  Bogue 
Electric  use  miniature  multimeters 
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STABILITY 
SEALED  IN 


hermetically 

sealed 


electrical 

stability 


HuauKH  Gkhmakicm  Diodeh  were  '' 

developed  and  produced  to  meet  exacting 
requirements  in  airborne  electronic  equipment 
for  navigation,  fire  control,  and  guided  missiles. 
In  addition  to  the  advantages  of  germanium 
diodes  over  vacuum  tubes,  Hughes  Germanium 
Diodes  exhibit  these  outstanding  characteristics: 


MOISTURE-PROOF 

Each  hermetically  sealed 
Hughes  Diode  is  humidity 
cycled  in  saturated  water  vapor 
from  +90*C.  to  — 78*C.,  and 
then  oscilloscope-tested  for 
humidity  penetration. 


THERMALLY  STABLE 

The  Hughes  Diode  is  designed 
to  reduce  differential  expan¬ 
sion  which  would  cause  insta¬ 
bility  of  electrical  character¬ 
istics  with  fluctuations  in  tem¬ 
perature.  Each  diode  is  tem¬ 
perature  cycled  and  then  tested 
to  assure  that  the  operating 
temperature  range  is  liipited 
only  by  inherent  character¬ 
istics  of  germanium  itulf.  ^  ^ 


ELECTRICAL  SPECIFICATIONS  AT  25*  C. 


Minimum 

P*ah  Forward  Haiimum 

RTMA  Invars#  Currant  Back  Current 

Typa  Voltage*  at 4-1  voit*-ma.  ma.  (volts) 

0.5  (-150) 

0*01  (-10  ).  0  4iT-50) 
0.005  (-5  );  a05T-50) 

0  01  (-10  ) 

0  008  (-5  ”)Ta f  7-^50) 

0.625  (-100)  ~ 

0  05  (-10  );  0.857-50) 
0  8  (-50  ) 

*N0TE:  It  hat  baen  found  that  Hughat  Oiodtt  will  tupport 
80%  of  thit  invarta  voltage  applied  contmuouily  at  25*  C. 


1N55B 


IN  70  A 


DEPENDABLE 

Each  Hughes  Diode  is  sub¬ 
jected  to  JAN  shock  tests  and 
then  inspected  under  vibration 
for  the  familiar  electrical  in¬ 
stabilities— hysteresis,  drift,  and 
flutter.  Each  diode  is  aged  and 
then  reinspected  for  stability 
of  electrical  characteristics. 


1N67A 


INeSA 


1N69A 


SUBMINIATURIZED 

The  Hughes  Diode  is  designed 
for  maximum  space  economy. 


Because  of  expanded  production  capacity,  Hughes 
Diodes  are  now  available  for  commercial  sale. 
Moderate  quantities  can  he  delivered  from  stock. 
Hughes  Diodes  are  classified  in  accordance  with 
RTMA  specificaiions,  and  also  are  supplied  to 
special  customer  specifications,  including  high 
temperature  electrical  requirements. 


SEMICONDUCTOR 

DEPARTMENT 

HUGHES 

Aircraft  Company,  Culver  City,  California 


Address  inquiries  to. 


ELECTRONICS  — Februory.  >953 


A  ‘ 


The»e  tes»»  ond 


ontufent  performance 


charactenstict  and  sfabte, 


longer  life  rectrfier$< 


(continutd) 
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RS  SELENIUM  RECTIFIER 


Maqncflc  ampliiiar  l•■t  setup,  thowinq 
use  oi  masking  tape  tor  anchoring  ad¬ 
ditional  selenium  rectUler  on  top  oi 
cabinet  and  for  supporting  glass  ther¬ 
mometer 


rather  than  individual  voltmeters 
and  ammeters  for  measuring  cir¬ 
cuit  values.  To  minimize  chances 
of  having  the  multimeters  pulled 
off  the  bench  by  their  test  leads, 
the  instruments  are  grouped  to¬ 
gether  with  masking  tape.  The 
tape  can  readily  be  removed  when 
the  test  is  completed,  for  returning 
the  individual  meters  to  the  stock 
room  or  rearranging  them  for  other 
tests. 

To  avoid  mistakes  in  reading 
meters,  a  piece  of  masking  tape  is 
placed  on  the  face  of  each  instru¬ 
ment  and  the  characteristic  being 
measured  is  lettered  on  the  tape. 
These  notes  are  in  abbreviated 
forms;  thus,  sensing  identifies  the 
Simpson  multimeter  which  is  set 


^K)M  the  basic  raw  materials  ...  to  the  final  perform- 
Kice  tests  . . .  Vickers  selenium  rectifiers  are  put  through 
one  of  industry’s  most  rigid  and  comprehensive  quality 
control  systems  to  produce  consistent  quality  rectifiers. 


TmM  Mid 
ImpRcWuiw 


•  CELL  PROCESSING 


more  reasons  why  VICKERS 
makes  a  better  rectifier: 

•  Aulemalic  •Itctro  forming  ''pro.tlroitot'* 
coll*. 

•  Procitien-molchnd  cell*  provont  ovorload- 
ovorhoaling. 

•  Hydrowlic  oitombly  oiturot  mochonicol 
tirongth  and  dimaniion. 

•  Roctifiort  shock  and  vibralion  lostod  to 
Military  Spocificoliont. 


WWf*  for  BvKoHh  3000.  Viekon  ooghtoring  $orvieo  h  avattablo  without  obligation 


Uao  oi  manklng  lope  to  ianton  lour 
multimoton  togothor  temporarily,  and 
method  oi  using  the  tope  to  identUy  the 
iunctlon  oi  eocb  instrument.  Tope  ocross 
test  lead  plugs  oi  lone  multimeter  in 
ioreground  is  saiety  precouHon  when 
measuring  440-Tolt  line  voltage 


A  UNIT  OF  THE  SPERRY  CORPORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 
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Weston  Model  /4// 


SPECIAL  APPLICATION 
SCHEMATICS 


Highly  damped  Response 

/w  our  T  -  I 

T9  9  9  <>jrWR 


Precise  C yment  Source 


D-C  INSTRUMENT 
AMPLIFIER 


♦  A  rugged,  stable  D-C  Amplifier,  with  less  drift. 

♦  Has  permanent  components— no  electrolytic  capacitors, 
no  choppers. 

♦  Uses  only  tube  types  on  standard  Preferred  list. 

♦  High  response  speed  (in  the  order  of  1/10  sec.  nominal- 
faster  on  the  higher  ranges). 

♦  Accuracy  better  than  0.1%  on  higher  ranges  . . . 

1%  general  accuracy. 

4  For  industrial  applications,  ranges  down  to  1  millivolt 
and  20  microamperes— for  laboratory  service, 
ranges  down  to  100  microvolts  and  2  microamperes. 

4  Interchangeable  plug-in  range  standards. 

4  Descriptive  bulletin  on  request. 

WESTON  EUCTRICAL  INSTRUMENT  CORPORATION 
614  FrclinghuyMn  Av«nu«,  Newark  S,  New  Jersey 

WESTON 
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Went  MMt  ■•fermotieii?  Um  pott  card  m  last  paea. 
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Continuous  Operation 


Insulated  Hook-up^Wire 


wnt 


+I3(rc  HIGH  ► 
(+266*F) 


-d<rc 

HEAT  •  FUNGI  •  ABRASION 
CHEMICALS  •  EXTREME  LOW  TEM. 

**Surflene**,  extruded  monochlorotrifluoroethylene, 
has  high  insulation  resistance,  dielectric  strength  and 
outstanding  resistance  to  heat,  abrasion,  most  chemicals 
and  concentrated  adds,  including  fuming  nitric  add. 
It  is  non-inflammable,  inert  to  fungi  and  has  low  surface 
leakage.  It  is  especially  designed  for  hermetically  sealed 
and  miniature  equipment  for  high  temperatures  en¬ 
countered  in  power  supply  and  continuous  duty  appa¬ 
ratus.  Also  available  in  multi-conductor  cables. 

“Sar/Iene”  is  available  in  thirteen  colors  —  red, 
orange,  yellow,  pink,  light  and  dark  green,  blue  gray, 
tan,  brown,  black,  white  and  dear. 

Write  our  Engineering  Seroice  TODAY  for  technical 
assistance  and  samples. 
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to  a  milliampere  range  for  meas¬ 
uring  the  sensing  current. 

When  a  multimeter  is  used  on  a 
high-voltage  range,  such  as  440 
volts,  masking  tape  is  placed  across 
the  instrument  ends  of  the  test 
leads  after  they  are  plugged  in. 
This  strip  of  tape  serves  as  a  high- 
voltage  warning  and  minimizes 
chances  of  accidentally  or  care¬ 
lessly  pulling  out  the  test  leads  and 
thus  exposing  the  high-voltage  pins. 

When  measuring  the  temperature 
rise  of  selenium  rectifiers  during 
heat  runs  of  magnetic  amplifiers, 
masking  tape  is  used  to  hold  the 
bulb  end  of  the  glass  thermometer 
against  a  rectifier  plate.  A  longer 
strip  of  tape  is  used  to  support  the 
other  end  of  the  thermometer  in  a 
position  for  easy  reading. 

During  experimental  work  with 
magnetic  amplifiers  it  is  often  nec¬ 
essary  to  hook  in  additional  com¬ 
ponents  temporarily.  Instead  of 
drilling  holes  in  a  chassis  or  cabinet 
for  mounting  these,  the  parts  are 
set  on  top  of  the  cabinet  and  held 
in  position  with  masking  tape. 
Leads  with  test  clips  can  then  be 
used  for  making  connections,  with¬ 
out  risk  that  the  part  will  fall  off 
and  dislodge  all  leads. 

Aluminum  Soldering  Alloy 

A  NEW  METAL  alloy  called  Chemal- 
loy  facilities  soldering  to  aluminum 
sheet  or  wire.  The  aluminum  is 
merely  heated  beyond  800  F  and  the 
alloy  rod  rubbed  on.  After  this 
tinning  operation,  conventional  soft 
soldering  is  possible. 

During  shortages  of  copper  wire 
in  Crosley’s  radio  plant,  the  new 
alloy  was  used  to  tin  aluminum  wire 
after  cutting  and  stripping.  The 
1  wire  could  then  be  soldered  conven- 


MFG.  CO. 

199  Washington  St.  Boston  8,  Mass.  Plant— Clinton,  Mass. 
Engineered  Wire  and  Cable  for  the  Electronic  and  Aircraft  Industries 


Tinning  on  aluminum  radio  chaaoU  by 
boating  with  a  goo  torch  and  rubbing 
tbo  hootod  aroa  with  a  rod  oi  tho  now 
alloy 


sci’ence  (sfens),  n.(OF.,  fr.  L.  scireC  to  know) 


and  knowing  the  advantages  of 
automatic  voltage  regulation^ 
this  man  depends  on 


VOLTAGE  REGULATORS 


Scientific  developments  are  based  on  EXACT  knowledge.  To 
obtain  exact  data  in  tests  involving  electrical  circuitry,  input 
voltages  must  remain  constant.  To  insure  dependable,  accurate 
results  ...  to  eliminate  the  need  for  rerunning  experiments  be¬ 
cause  a  change  in  input  voltage  has  invalidated  the  first  run  .  .  . 
depend  on  a  STABILINE  Automatic  Voltage  Regulator  to  maintain 
constant  voltage  regardless  of  line  or  load  changes. 

Offering  the  finest  in  automatic  voltage  regulation  equipment. 
The  Superior  Electric  Company  offers  two  types  of  STABILINE 
Automatic  Voltage  Regulators.  Type  IE  (Instantaneous  Electronic) 
is  completely  electronic  with  no  moving  parts.  Correction  —  when 
compared  with  other  types  —  may  be  considered  instantaneous. 
Regulation  and  stabilization  are  excellent;  maximum  change  in 
output  voltage  will  not  exceed  'A  of  1%  for  any  or  all  variations 
in  operating  conditions.  Waveform  distortion  never  exceeds  3%. 

Type  EM  (Electro  Mechanical)  is  an  electro-mechanical  device 
with  inherent  characteristics  of  zero  waveform  distortion,  high 
efficiency  and  faster  correction  than  most  types  of  automatic 
voltage  regulators.  It  is  ideal  for  controlling  large  industrial  loads. 
Both  types  are  available  in  numerous  capacities  and  ratings. 


STECIAL  MODELS  of  STABILINE  Automatic 
Voltogo  Rogulotori  can  bo  supplied  to  moot 
individual  roquiromonts.  Specializing  ex¬ 
clusively  in  the  design,  development  and 
manufacture  of  voltage  control  equipment. 
The  Superior  Electric  Company  is  thoroughly 
experienced  to  help  you  in  studying  your 
exact  needs  and  recommending  the  right 
equipment  to  serve  you  best. 


FOR  ENGINEERING 
INFORMATION  ond 
CATALOG,  WRITE  TO 
202  MAE  AVENUE 


im  SUPERIOR  ELECTRIC  co.  -SE 

BRISTOL,  CONNECTICUT 


O  POWERSTAT  LIGHT  DIMMING  EQUIPMENT 
o  STABILINE  AUTOMATIC  VOLTAGE  REGULATORS 

•  S-WAY  BINDING  POSTS 

•  VOLTBOX  A-C  POWER  SUPPLIES 

•  POWERSTAT  VARIABLE  TRANSFORMERS 

•  VARICEU  D-C  POWER  SUPPLIES 
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PREFERRED  BY  CRAFTSMEN 
FOREMOST  IN  QUALITY 


for  everything  electronic 


E1VERG*2ED 


Guaranteed  non-cor¬ 
rosive  for  radio,  tele¬ 
vision,  electronic  and 
other  electrical  appli¬ 
cations.  No  other  sol¬ 
der  -works  faster  or 
easier  ...  It  provides 
greater  fluxing  uni¬ 
formity  and  stronger 
smoother  joints. 


No  activating  chlorides  or  other  chemical 
agents  tending  to  produce  acid  condi¬ 
tions,  toxic  or  sticky  vapors,  or  latent 
corrosion. 

MmI  wh«i«  plotad  and/or  exidiiod  parti  tnwil  bo  loUorod. 

Ooiipnod  for  WM  whoro  faitor  fluxing  it  dotiroblo. 

CEN-TRl-CORE’s  exclusive  design  guaran¬ 
tees  rosin  throughout  the  complete  length 
of  the  wire.  Eliminates  rejects  commonly  en¬ 
countered  in  the  use  of  ordinary  rosin  core 
solders.  CEN-TRl-CORE  is  faster  fluxing: 
thinner  walls  between  solder  and  rosin 
assure  faster  penetration  of  heat  to  the  flux 
—  requires  less  heat  and  guarantees  max¬ 
imum  fluxing  action  of  the  rosin. 


CiN-TRI-CORE 

PLASTIC 

ROSIN-FILLED 

SOLDER 


For  Iboio  applicotioni 
whoro  o  convontionol 
rotin  flux  It  roquirod.  For 
toWpheno  and  othor  crit¬ 
ical  toldoring  oporationi. 


ALPHA  u/rife  for  generous  samples 


ALPHA  METALS,  INC. 

58  Water  Street,  Jersey  City  4,  N.  J. 


FRODUCTION  TfCHNIQUIS  (contiauod) 

tionally  on  the  production  lines. 

In  Lear’s  radio  plant,  ingots  of 
the  alloy  were  melted  in  large  solder 
pots,  and  aluminum  cans  inserted 
therein  to  facilitate  making  her¬ 
metic  seals.  A  similar  setup  was 
used  by  the  Navy  to  coat  aluminum 
tran.sducers  so  they  could  be  im¬ 
mersed  in  sea  water. 

At  the  melting  point  of  the  alloy, 
it  acts  as  a  simple  solder.  Above  the 
melting  point,  the  action  is  that  of 
welding,  and  capillary  action  starts 
under  the  skin  of  the  parent  metal. 
This  spreading  of  the  alloy  in  every 
direction  away  from  concentrated 
heat  makes  it  ideal  for  use  on  thin- 
gage  aluminum  or  screen  wire  that 
would  normally  disintegrate  or 
burn  through. 

The  alloy  was  developed  by  Chem- 
ally  Associates,  Santee,  California, 
while  seeking  an  improved  method 
of  fabricating  aluminum  wave¬ 
guides  and  attaching  flanges.  Even 
where  one  sheet  of  aluminum  stands 
on  edge  against  the  full  surface  of 
another  sheet,  a  weld  made  with  the 
alloy  and  a  small  propane  gas  torch 
is  sufficiently  strong  that  the  alu¬ 
minum  breaks  before  the  w'eld. 


Two-Spool  Solder  Holder 

A  PORTABLE  on-the-floor  holder  for 
spools  of  solder  gives  flexibility  for 
rearranging  soldering  positions  on 
an  assembly  line,  provides  storage 
space  for  discarded  and  newly 
cleaned  soldering  iron  tips,  and 
makes  a  supply  of  solder  last  twice 
as  long  before  replenishing  from 
the  stock  room. 

The  holders  are  constructed  from 


SimpU  holdar  for  tmo  xpooU  of  soldar. 
Comportnanta  at  anda  hold  soldaring 
iron  tips 
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For  copper  in  any  form 
For  top-notch  service  - 
Cail  Chase 


What  kind  of  copper  or  copper  alloy  do  you  need? 
Free-cutting  brass  rod?  Sheet  and  strip  brass? 
Phosphor  bronze  for  springs?  Call  your  nearby 
Chase  warehouse.  We  can  supply  you,  subject  to 
government  controls,  with  the  widest  variety  of 
brass  or  copper  materials  for  production, 
maintenance  or  repair. 

Many  of  our  branches  are  equipped  to  slit,  saw,  or  ' 
shear  our  metals  or  your  own  stcKks  to  specifications. 


NATnWWT  n.  CONNICTKUT  •  SUKIDtUY  Of  KEMKCOTT  C*mi  COtTMAIION 

•  Thm 

Cncanli  Hwitut  MmMiilii  S« 

UtMti  Omtari  Nnnrii  ftwiiMCi  Nil 

ItItaMii  Dita  KMMCAy.  Ml  Nn  (klMa  hdMtat 

iMtM  Oamrt  IM  Ainla  Nn  Tat  St.  Lh«  I  ti 

Ctafi  IMmI  MNmMiM  fkiliMplM  Sn  FfMcm 


Close  tolerance  sawing,  slitting, 
shearing  to  your  specifications. 


Deliveries  to  your  factory  by 
truck,  rail  or  express,  if  desired. 


Slocks  of  tube,  rod,  bar,  strip,  sheet 
and  wire  in  a  variety  of  alloys. 
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HEADOUARTIRS  FOR 


SYNCHRONOUS  TIMING 

MOTORS  and  TIMERS 
for 

•  ^ndsuCfUcU 

•  (^ommencUU  7{4M 


HAYDON*  research  and  engineering  staffs  constantly 
seek  to  develop  new  and  build  better  products.  One 
example  is  the  HAYDON  400  cycle  timing  motor.  This  is 
an  hysteresis  type  synchronous  timing  motor,  for  use  as 
a  separate  motor  or  in  many  different  types  of  timers. 
HAYDON  personnel  and  plant  are  equipped  to  build 
motors  and  timers  using  D.C.,  60  cycle  or  400  cycle  for 
military  or  civilian  applications. 

HAYDON  manufactures  a  wide  range  of  dependable  timing 
motors  notable  for  their  small  size;  quiet  operation;  total  en¬ 
closure;  separate  systems  for  controlled  lubrication  of  rotor 
and  gear  train;  ability  to  operate  in  any  position.  Standard 
speed  range  from  60  rpm  to  one  revolution  in  7  days.  The 
HAYDON  motor  is  the  basic  element  for  standard  timing  com¬ 
ponents  and  custom-engineered  timers  designed  and  manu¬ 
factured  by  the  company  for  volume  applications. 

DESIGN  INFORMATION 

HAYDON  will  gloclly  tand  you 
iRclinicol  doto  on  roquMl. 

•TRAORMARK  RtO.  O.  •.  PAT.  OPPICK 

HAYDON  Manufacturing  to,,  Inc. 

Subtidiory  of  GENERAL  TIME  CORPORATION  ,  , 

2426  ELM  STREET  h 

TORRINGTON  CONNECTICUT 


I 

I 


PRODUCTION  TECHNIQUES  (centinutd) 

plywood  and  assembled  entirely 
with  box  nails,  hence  can  be  built 
at  minimum  cost.  Slots  are  cut 
in  the  uprights  for  a  half-inch 
hardwood  dowel  rod  that  serves 
as  a  shaft  for  the  two  spools  of 
.solder.  This  holder  is  used  in  the 
plant  of  Olympic  Radio  &  Tele¬ 
vision. 

Vacuum  Bakcout  Ovens 

Thorough  cleaning  of  precision 
parts  for  mass  spectrometers  is 
achieved  with  a  carefully  planned 
sequence  of  cleaning  operations  as¬ 
sociated  with  a  2.500-watt  oven  pro¬ 
viding  vacuum  bakeout,  in  a 
Pasadena  plant  of  Consolidated 
Engineering  Corp. 

The  oven  is  mounted  directly  over 
the  vacuum  pump,  with  its  controls 
on  an  adjacent  table.  The  Pyrex 
bell  jar  and  the  metal  shield  sur¬ 
rounding  the  insulation  are  counter¬ 
balanced  for  ease  in  lifting.  Ni- 
chrome  ribbon  is  wound  around  the 
outside  of  the  bell  jar  to  serve  as 
the  heating  element  for  the  oven. 

Preliminary  cleaning  of  the  parts 
before  vacuum  bakeout  is  accom¬ 
plished  by  washing  in  Dreft  deter- 


Bakcoul  RquipniRnt  with  b*!!  Jar  emd 
ovRn  lifted  to  thow  boeket  in  which 
parte  are  placed  for  final  deqaeifica- 
tlon.  Large  part  on  bench  ie  on  onolyxer 
tube  for  a  mate  cpectrometer.  one  of 
the  lorgeet  parts  customarily  baked  out 

Fthmary.  1953  —  ELECTRONICS 


Short  cut  to  loss 


*BR  Non-Frtylnc  FlbcrglM  Sleerlnfi  ar«  made  by  an  axrlualre  Bentley.  Harrla  prorata  <U  8.  Pat.  No.  2393S30).  *'Flbtrflat*'  U  Ref.  TM  cC  Owena-Cwnliiff  Ftbarglaa  Carp. 
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8:30  on  a  hectic  night  —  and  bids  for 
the  Cohansey  Run  Bridge  had  to  be  in 
the  night’s  mail.  It  was  after  3  when 
the  estimators  finished  the  roughs  — 
everything  was  supposed  to  be  auto¬ 
matic  from  that  point  on.  Miss  Exton 
was  at  the  new  electric  calculating 
machine  literally  steaming  along — 
when  suddenly  it  stopped.  Seems  it 
wasn't  steam  —  it  was  smoke  —  the 
machine  had  shorted  through  failure  of 
the  electrical  insulation.  Too  late  to  get 
a  serviceman  —  and  it  took  ’til  4  A.M. 
to  finish  the  calculations  by  hand  —  all 
because  some  manufacturer  tried  to  save 
pennies  by  using  an  electrical  insulation 
that  cracked. 


X_alectrical  equipment  is  wonderful 
when  It  works.  But  let  the  insulation 
short  out  and  failure  is  complete. 

BH  "649”,  pioneer  in  the  field  of 
vinyl<oated  fiberglas  tubings,  provides 
extra  protection  for  your  equipment 
against  costly  rejc*ctions  and  failures.  It 
is  permanently  flexible,  and  offers  high 
dielearic  strength  at  continuous  oper¬ 


ating  temperatures  of  llO^C,,  with 
"spot”  resistance  up  to  220°C.,  without 
regard  to  aging  and  abuse. 

Made  of  continuous  Fiberglas  yarns, 
coated  with  a  vinyl  compound,  BH 
"649”  can  be  twisted  and  knotted  with¬ 
out  damage.  It  withstands  "push-back” 
during  installation,  without  loss  of 
physical  or  dielectric  properties.  It  will 
not  fail  on  a  bend  —  even  when  bent 
back  upon  itself.  It  is  absolutely  fray 
and  ravel  proof.  An  imposing  list  of 
users  testifies  to  its  superiority  —  spe¬ 
cific  applications  cited  on  request. 

BH  "649”  is  one  of  a  family  of  BH 
elearical  insulations,  each  designed  to 
meet  particular  conditions  in  service. 
Give  us  a  few  facts  about  your  require¬ 
ments,  product,  operating  temperatures, 
voltages.  We  will  furnish  produaion 
samples  for  testing  purposes. 

Address  Dept.  E-2 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


actual 
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VARIABLE  SPEED  DRIVES 


Method  of  handling  bakod-out  parte 
with  a  lint-iroo  cloth.  Gloti  containor  U 
usod  for  etorage  before  baking,  and 
container  at  right  ie  need  after  bake  out 


gent  and  warm  water,  followed  by  a 
series  of  rinses  in  tap  water,  dis¬ 
tilled  water,  alcohol,  benzine  and 
ether,  and  drying  under  a  heat 
lamp.  After  the  dunking  in  Dreft, 
the  parts  are  handled  with  clean 
tweezers  to  prevent  further  con¬ 
tamination. 

After  this  cleaning,  the  parts  are 
placed  in  the  work  basket  inside  the 
bell  jar.  Small  parts  may  be  placed 
around  larger  parts  to  utilize  the 
full  capacity  of  the  basket.  Pres¬ 
sure  in  the  bakeout  oven  is  approxi¬ 
mately  2  X  lO"*  mm  Hg,  and  tem¬ 
perature  of  baking  is  about  400  C. 
A  typical  baking  cycle  requires 
three  hours,  with  the  exact  time  de¬ 
pending  upon  the  load  in  the  oven. 
The  gasses  driven  off  from  the  sur¬ 
faces  and  the  micro.scopic  pores  and 
fissures  of  the  parts  include  nitro¬ 
gen,  oxygen,  hydrogen,  carbon 
dioxide  and  carbon  monoxide. 

Without  the  bakeout  procedure, 
parts  installed  in  highly  sensitive 
mass  spectrometers  and  mass  spec¬ 
trometer-type  leak  detectors  would 
require  a  lengthy  period  of  bakeout 
after  assembly  in  the  machine. 

When  parts  are  to  be  stored  be¬ 
tween  cleaning  and  bakeout,  they 
are  placed  in  stoppered  glass  con¬ 
tainers.  For  storage  and  shipment 
after  bakeout,  the  parts  are  placed 
in  special  metal  containers  that  can 
be  evacuated  and  filled  with  helium 
to  prevent  corrosion  or  contamina¬ 
tion.  Baked-out  parts  are  handled 
only  through  special  lint-free  cloths. 


•  CompactI  Only  4M*'  overall 

•  light  I  Weigh  only  5Vt  ot. 

•  Conlinuouily  vorioble  ipeedi  over  o 
wide  range 

•  Knob,  lever,  puth-rod  or  gear  control 
(lever  control  illustrated) 


•  Rotation  in  either  direction 

•  Coaxial  shafts  (or  in-line  construcMoil 

•  Soll-beorings  throughout 

•  Completely  sealed 

•  Permanently  lubricated  for  trouble-free 
high/low  temperature  service 


•  Operate  in  any  position 

Writ*  for  Bullotin  99 


FIXED  RATIO 
SPEED  J 
CHANGERSi 

(Geor  Type)  H 


•  Only  1.050'  diameterl 

•  Single  section  weighs  only  3  oz. 

•  STANDARD  ratios  from  10i9  to  331,441 11 1 

•  Hebbed  gears  for  smooth,  precision  running 


g  Anti-backlash  units  . . .  virtually  zero 
backlash  in  either  direction 

•  Completely  sealed 

•  Permanently  lubricated 


g  Mount  in  any  position 

Writ*  for  BuHotIn  100 


MINIATURE  COMIINATION  FIXED  AND  YARIARIE  SPEED  CHANGERS 

For  gpplictdoos  requiring  Tarimble  speed  at  a  reduced  nominal  output  speed, 
combinations  of  Metron  Variable  Speed  Drives  and  Fixed  Ratio  Speed  Changers 
are  available  in  compact,  integral  units.  Ask  for  Technical  Data,  or  write 
giving  your  requirements  for  prompt  engineering  recommendations  and  prices. 

METRON  INSTRUMENT  COMPANY 

440  Lincoln  Str**t  •  D*nv*r  9,  Colorado 


Wont  more  information?  Ust  post  cord  on  last  page. 
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BRIGHT  MINDS  CONJURE  UP 
ELECTRONIC  MENTAL  GIANTS 


AT  NORTH  AMERICAN  AVIATION 


An  airplane's  rate  of  descent  used  to  be  painstak¬ 
ingly  computed  from  photographs  which  took 
several  days  to  evaluate.  Then  North  American's 
electro-mechanical  engineers  developed  Trodi 
(above)  for  the  Navy  for  carrier  suitability  tests. 

Trodi  is  an  electro-optical  Touchdown  Rate  of 
Descent  Indicator  that  watches  the  airplane  de¬ 
scend,  measures  its  rate,  and  electronically  readies 
its  information  so  it's  available  the  minute  the  pilot 
lands.  Trodi's  electronic  brain  saves  untold  time, 
men  and  money  for  the  Navy. 

Trodi  is  just  one  ingenious  example  of  the  chal¬ 
lenging  electronic  and  electro-mechanical  work  be¬ 
ing  pioneered  at  North  American  by  some  of  the 


nation's  best  scientific  minds,  using  the  most  ad¬ 
vanced  facilities. 

If  you  like  theory,  you  may  find  an  exciting  and 
secure  future  at  North  American  in  the  field  of  op¬ 
erations  analysis,  advanced  dynamics,  kinematics, 
noise,  error  or  information  theory,  systems  engi¬ 
neering,  statistical  quality  control  or  servo  analysis. 

If  research  and  development  are  your  specialty, 
you'll  find  attractive  opportunities  in  radar  and 
communications  systems,  analogue  and  digital 
computers,  automatic  guidance  systems  or  optics. 

Write  today,  including  a  summary  of  your  edu¬ 
cation  and  experience,  to: 


J%rORTH  AMEMMCAIV  JWWFATMOJV.  MXfC. 

Engineering  Personnel,  Missile  and  Control  Equipment  Department 

12214  Lakewood  Boulevard,  Dept.  93-E,  Downey,  California 


NORTH  AMERICAN  HAS  BUILT  MORE  AIRPLANES  THAN  ANY  OTHER  COMPANY  IN  THE  WORLD 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILLIAM  P.  O'BRIEN 


Recently  Developed  Test  Instruments,  New  Materials  and  Com¬ 
ponents  and  Several  of  the  Latest  Tubes  Are  Included  .  .  . 
Forty-Six  Trade  Bulletins  Reviewed  Under  Literature  (p  328) 


Electrons  At  Work . 154 

Production  Techniques . . .  222 

Plants  and  People . 354 

New  Books  . 382 

Backtalk  . 386 


check  the  modulation  swing  of  f-m 
transmitters  operating  in  the  police, 
fire  and  special  service  bands  from 
25  to  174  me.  This  continuous  cov¬ 
erage  is  accomplished  in  two  bands 
without  the  use  of  plug-in  units  of 
any  kind.  Modulation  swing  is  in-  vibration,  shock,  temperature  range, 
dicated  directly  on  a  4-in.  panel  humidity  and  altitude, 
meter  with  a  20-kc  full  .scale  linear 
calibration.  A  dual  range  flasher 
circuit  permits  checking  overmodu¬ 
lation  by  the  .shorte.st  of  voice  peaks  • 

at  either  of  two  pre.set  amounts  of 
swing.  The  unit  is  9  in.  high  x  201 
in.  wide  x  12  in.  deep.  Weight  is 
35  1b.  ^ 


TranttiHlor  Sockets 

Mycalex  Tube  Socket  Corp.,  60 
Clifton  Blvd.,  Clifton,  N.  J.  The 
body  of  these  transistor  sockets  is 
precision-molded  of  Mycalex  410, 
glass-bonded  mica  insulation  for 
lasting  dimensional  stability,  low 
dielectric  loss,  immunity  to  high 
temperature  and  humidity  exposure 
combined  with  maximum  mechani¬ 
cal  strength.  The  loss  factor  is 
only  0.014  at  1  me  and  dielectric 
strength  is  400  v  per  mil.  Contacts 
can  be  supplied  in  brass  or  beryl¬ 
lium  copper.  The  sockets  are  read¬ 
ily  solderable.  Socket  bodies  will 
not  warp  or  crack  when  subjected 
to  high  soldering  temperatures. 
They  function  in  ambient  tempera¬ 
tures  to  700  F. 


Tiny  Transmitter 

Motorola,  Inc.,  4645  W.  Augusta 
Blvd.,  Chicago  51,  Ill.,  has  an¬ 
nounced  mass  production  of  a  hand 
sized  Handie  Micro-Talkie  trans¬ 
mitter  designed  to  operate  in  the 
152  to  174-mc  frequency  bands. 
The  compact  unit,  weighing  only 
1  lb  13  oz,  has  a  power  output  of 
20  to  40  mw  and  a  tested  optimum 
range  up  to  5  miles.  Overall  case 
dimensions  are  only  73  in.  x  2i  in. 
X  li  in.  A  rigid,  chrome  plated 
loop  antenna  doubles  as  the  carry¬ 
ing  handle.  The  unit  uses  8  sub- 
miniature  tube  stages  with  printed 
a.ssociated  circuitry.  With  the 
transmitter  operated  on  the  prac¬ 
tical  duty  cycle  of  15  seconds  out  of 
each  5  minutes,  A  battery  life  is 
one  work  week  with  the  B  batteries 
lasting  2J  weeks.  The  unit  is  espe¬ 
cially  useful  for  patrolmen  on  foot, 
firemen  at  the  scene  of  a  fire,  or  for 
on-the-spot  news  reporting.  Indus- 


Miniature  Power  Supply 

Airpax  Products  Co.,  Middle  River, 
Baltimore  20,  Md.,  has  released 
model  A-1220,  the  first  of  a  series 
of  miniaturized  d-c  to  d-c  power 
supplies  using  a  450-cycle  vibrator. 
Total  weight  is  only  1  lb.  14  oz. 
Vibrator  and  power  supply  are 
hermetically  sealed.  The  vibrator 
attaches  with  snap  fasteners.  Out¬ 
put  is  150  V  at  100  ma ;  peak  ripple, 
1.0  percent.  Three  standard  units 
of  6,  12  and  26.6  v  d-c  input  are 
offered.  On  special  order  output 
power  up  to  20  w,  output  voltages 
Browning  Laboratories,  Inc.,  760  up  to  300  v,  and  input  voltage  be- 
Main  St.,  Winchester,  Mass.,  an-  tween  4  and  110  v  d-c  can  be 
nounces  the  MD-33  frequency-  furnished.  The  unit  is  designed  to 
modulation  monitor  designed  to  meet  severe  military  standards  of 


F-M  Monitor 
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MAKE  BETTER  CONNECTIONS 

with  Sylvania’s  improved  terminal  strips 


''MORE  QUALITY  PARTS 
...BY  SYLVANIA" 


Sylvania  now  offers  you  a  wide  variety  of  highest  quality  terminal 
strips  .  .  .  equipped  with  from  2  to  14  lugs  .  .  .  suitable  for  many  dif¬ 
ferent  applications. 

Insulators  are  made  from  laminated  phenolic.  Contacts  are  brass  or 
cadmium-plated  steel.  Sylvania  Terminal  Strips  can  be  supplied  to 
your  specifications. 

Today,  with  enlarged,  modem  plastic  molding  etjuipment  and 
metal  stamping  facilities,  Sylvania  offers  you  precision-built  compo¬ 
nents  of  highest  quality  at  lowest  possible  cost.  For  new  illustrated 
catalog  showing  the  long  line  of  Sylvania  Terminal  Strips  and  other 
radio  and  electronics  components  now  available,  write  to:  Sylvania 
Electric  Products  Inc.,  Dept.  3.4-1002,  1740  Broadway,  N.  Y.  19,  N.  Y 


SEND  FOR  THIS 
CATALOG 


SYLVANIA 


UOIO  TUBES;  TEIEVISNIN  flCTUBE  TUBES:  EUCTIOMC  PBOOUCTS  ELECTIOMC  TEST  EOUVMENI:  FlUBBESCENT  TUBES,  FOTUBES.  SKN  TUBM.  NIINC  BCVCES;  LKNI  BUIBS.  PNOTOUWn;  TEIEVISIBN  SETS 
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trial  uses  include  railroad  car 
checking,  inventory  control  and  ma¬ 
terials  handling. 


Multiconductor  (]able 

Koiled  Kords,  Inc.,  1565  Dixwell 
Ave.,  New  Haven,  Conn.,  has 
developed  a  19-conductor  retractile 
cord  for  use  with  movable  relay 
rack  mountings  for  electronic 
equipment.  The  retractile  feature 
of  the  cord  permits  the  equipment 
to  remain  operative  when  the 
mounting  shelves  are  pulled  out  and 
then  rotated  for  inspection  or  serv¬ 
icing.  This  shielded  cable  answers 
the  need  for  a  cord  that  would  ex¬ 
tend  to  the  desired  length  but  would 
not  become  fouled  in  the  mechan¬ 
ism  when  relaxed.  Conductors  are 
No.  23  AWG  tinned  Hi-Tenso 
bronze  insulated  with  -  synthetic 
rubber.  A  wound  shield  of  tin.sel  is 
applied  over  the  core  of  seven  con¬ 
ductors.  The  remaining  12  con¬ 
ductors  are  cabled  about  this  core 
and  covered  with  another  tinsel 
shield  and  an  overall  rubber  jacket 
to  an  outside  diameter  of  0.540  in. 
The  cord  is  then  vulcanized  in  the 
coiled  shape  and  terminated  as  re¬ 
quired. 


duced  a  line  of  DuPont  Teflon  in¬ 
sulated  standoff  and  feed-through 
terminals.  These  Press-Fit  ter¬ 
minals  are  one  complete  unit  ready 
for  assembly,  eliminating  the  use 
of  any  and  all  hardware  for  instal¬ 
lation.  A  simple  press  fit  with  an 
inexpensive  hand  tool  or  drill  press, 
into  a  chassis  drilled  with  a  prede¬ 
termined  diameter  hole  fastens  the 
terminal  securely.  Teflon’s  excel¬ 
lent  electrical  properties  are  unaf¬ 
fected  by  thermal  change.  Its 
dielectric  constant  is  lower  than 
almost  any  other  engineering  ma¬ 
terial  and  in  combination  with  the 
extremely  low  power  factor  results 
in  a  loss  factor  lower  than  for  any 
other  material.  The  losses  are  also 
constant  into  the  microwave  re¬ 
gion.  It  is  unaffected  by  sparking 
over  its  surface  and  sheds  mois¬ 
ture.  Additionally,  it  will  not  sup¬ 
port  the  growth  of  fungus  and  is 
therefore  u.seful  in  equipment  to 
be  used  in  the  tropics. 


may  also  be  used  as  a  wide-band 
amplifier  in  industrial  and  labora¬ 
tory  equipment. 


Insulated  Terminals 

Sealectro  Corp.,  186  Union  Ave., 
New  Rochelle,  N.  Y.,  has  intro- 


Power  Pentode 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.,  has  announced  type 
6CL6  power  pentode  for  use  in  the 
video  output  stage  of  television 
receivers.  Using  this  tube  it  i « 
possible  to  obtain  a  voltage  gain  of 
from  40  to  45  in  wide  band  video 
circuits.  The  tube  features  high 
transconductance,  low  capacitances 
and  high  output  current  capability. 
It  provides  a  high  plate  current  at 
low  plate  voltages  and  can  supply 
enough  peak-to-i)eak  output  voltage 
to  drive  large  picture  tubes  with 
high  efficiency  and  low  amplitude 
distortion.  It  is  capable  of  supply¬ 
ing  132  V  peak-to-peak  output 
across  a  load  resistor  of  3,900  ohms. 
In  addition  to  its  use  in  video  out¬ 
put  service,  the  new  9-pin  miniature 


Wave  Analyzer 

Sierra  Electronic  Corp.,  810  Brit- 
tan  Ave.,  San  Carlos,  Calif.  Analy¬ 
sis  of  the  frequencies  and  ampli¬ 
tudes  of  signal  components  in  a 
complex  waveform  is  accomplished 
in  a  simple  and  direct  way  with  the 
model  121  wave  analyzer.  A  novel 
two  attenuator  design  permits  a 
wide  range  of  measuring  ampli¬ 
tudes  without  the  introduction  of 
instrument  distortion.  Signal  com¬ 
ponents  are  read  directly  on  a  4-in. 
indicating  instrument  calibrated  in 
db.  Voltage  calibration  is  accom¬ 
plished  with  an  internal  100-kc  in¬ 
jection  oscillator,  and  a  listening 
jack  is  provided  for  monitoring  the 
signal  being  measured.  The  instru¬ 
ment  has  an  input  level  range  from 
4-42  dbm  to  —70  dbm  at  a  600-ohm 
impedance  level.  Input  impedance 
is  10,000  ohms  in  the  pass  band. 
Selectivity  is  such  that  100  cps  off 
resonance  the  response  is  3  db 
down;  200  cps  off  resonance,  10  db 
down;  500  cps,  30  db;  and  1,000 
cps,  45  db.  Measuring  accuracy  is 
±2  db  and  spurious  components  are 
at  least  50  db  below  signal  funda¬ 
mental. 


High  Speed  Trigger 

The  Walkirt  Co.,  145  W.  Hazel 
St.,  Inglewood,  Calif.,  announces 
the  type  M1563  high  speed  trigger. 
It  is  a  Schmitt  type  circuit  designed 
to  meet  the  wide  need  for  a  fast 
pulse  suitable  for  driving  many 
types  of  counting  or  scaling  equip¬ 
ment  from  a  sine  wave  input.  The 
unit  can  also  be  driven  from  a 
square  wave  input,  in  which  case 
it  acts  as  an  amplifier  and  will  pro- 
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Successfully  used  in  Armed  Forces'  most  critical  applications 


Scores  of  resuits  have  estobiished  the 
superiority  and  outstanding  quality  of 
RPCs  new  TYPE  C  PRECISION  WIRE 
WOUND  RESISTORS.  These  high  qual¬ 
ity  units  are  designed  to  meet  the  strin¬ 
gent  requirements  of  JAN-R-93. 

Completely  insulated  precision  resistors 
which  may  be  soldered  directly  into  cir¬ 
cuits.  Their  small  size  and  light  weight 
make  them  self  supporting.  Ideal  for  air¬ 
craft  applications  where  reduction  in  size 
and  weight  are  vital. 

Completely  enclosed  in  rugged  plastic  of 
high  insulation  value.  Windings  are  im¬ 


pregnated  in  special  compound  and  pro¬ 
tected  against  dust,  salt  spray,  humidity 
and  mechanical  damage. 

Winding  form  is  of  low  loss  steatite  hav¬ 
ing  extremely  high  insulating  quality 
with  low  coefficient  of  expansion.  Im¬ 
pervious  to  moisture. 

Type  C  resistors  are  wound  with  specially 
tested  low  temperature  coefficient  al¬ 
loys.  RPC's  Type  C  resistors  are  being 
used  by  many  of  America's  outstanding 
manufacturers.  They  are  available  in 
any  amount  with  prompt  delivery.  Write 
for  complete  information. 


SPECIALIZING  IN  ”” 

RESISTANCE  PRODUCTS  CO. 

’  IN  ANY  AMOUNT 

714  RACE  ST.  HARRISBURG,  PENNA.  —  _ 

HIGH  MEGOHM,  HIGH  VOLTAGE,  HIGH  FREQUENCY,  WIRE  WOUND  PRECISION 
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NEW  PRODUCTS 


(continued) 


New  pntcecJure  developed  by  Prime  Cuntract(ir»  ao  oniplishes  up*grading 
of  general  npeciftrations  — of  real  benefit  to  all  concerned. 

1.  Select  a  collection  of  irrelevant  MIL  specs,  (preferably  obsolete). 

2.  Using  1.6.3  raise  all  known  numerical  considerations. 

3.  From  the  Sigma  Catalog,  select  the  characteristics  of  at  least  three 
relays.  iHvule  all  numbers  Iry  I3.6r^. 

4.  Apply  these  characteristics  to  the  smallest  and  cheapest  relay  and 
prepare  the  spec.,  accordingly. 

5.  Type  in  Ipsilanti  on  .36"  x  48"  drawing. 

6.  Your  Purchasing  Department  will  do  the  rest. 

7.  Any  resemblance  between  the  product  and  the  drawing  is  purely 
coincidental. 

&  There  is  a  possibility  that  the  relay  will  do  the  job. 

9.  Seriously,  shouting  at  our  application  engineers  gets  you  nowhere. 
They  are  paid  to  be  helpful  and  courteous,  but  they  are  not  yes-men. 

A  realistic  set  of  requirements  can  usually  be  met  even  by  Sigma  Relays, 
and  the  aforesaid  engineers  can  often  suggest  circuit  modibcations  to 
better  suit  existing  standards  and  coiii|H)nent8. 


SIGMA  INSTRUMENTS,  INC. 

r?  PEARL  ST.,  SO.  BRAINTREE,  BOSTON  nS,  MA.SS. 


I  duce  pul.ses  of  either  positive  or 
negative  polarity.  The  150-v  peak- 
I  to-peak  output  has  a  rise  of  0.2 
i  |isec  and  a  fall  time  of  0.45  psec, 

I  measured  to  90-percent  amplitude. 
Nominal  plate  to  ground  voltage 
on  the  type  5670  tube  employed  is 
100  V  when  conducting,  and  260  v 
when  nonconducting.  The  type 
I  5670  tube  is  used  meeting  new 
military  reliable  tube  requirements. 
I  The  unit  is  packaged  in  a  resin  en- 
^  capsulated  plug-in  form  with  a 
I  versatile  11-prong  octal-style  base. 


Digital  Preset  Counter 

Digital  Instrument  Co.,  Inc., 
P.  O.  Box  1246,  Coral  Gables, 
Florida,  has  introduced  two  high¬ 
speed  presetting  types  of  counters 
In  the  model  333  any  number  may 
be  set  from  0  to  999  and  in  mode; 
334,  any  number  from  0  to  9,999. 
Recycling  can  be  obtained  at  speeds- 
as  high  as  20,000  per  second  and 
the  counter  will  operate  as  a  stand¬ 
ard  counter  at  speeds  up  to  100,000 
counts  per  second.  Relay  contacts 
are  available  for  control  functions. 
Direct-coupled  output  is  available 
for  electronic  control  and  gating. 


Mobile  Wireless  Receiver 

Radio  Apparatus  Corp.,  Indian¬ 
apolis,  Ind.,  now  has  available  the 
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2.  Need  accurately  punched  mica  stampings  for  filament,  grid 
and  plate  supports?  MICO  produces  mica  stampings  to  extremely 
fine  tolerances.  Whenever  you  need  precision-fabricated  mica  parts 
of  the  highest  quality,  call  on  MICO. 


1.  Looking  for  on  efficient  coil  wrapping  for  small  spaces? 
EMPIRE^  varnished  bias-cut  nylon  tope  is  highly  flexible,  strong 
and  efficient  . . .  mokes  o  thin  insulation  of  unusually  high  dielectric 
strength  with  good  resistance  to  oil  and  water. 


4.  Need  a  class  H  segment  plate  that's  easy  to  work  with? 
ISOMICA*  Segment  Plate  —  mode  of  built-up  continuous  mica 
sheet  — shows  no  tendency  to  split  or  flake.  Small  segments  of 
heavy  thickness  may  be  punched,  and  larger  segments  can  be 
accurately  sawed,  milled,  punched,  etc. 


3.  Looking  for  a  better  material  for  wiring  diagrams,  controls, 
instruments,  dials  and  nameplates?  DECORATIVE  LAMICOIDt^ 
resists  wear,  aging,  weathering,  oils,  corrosive  vapors,  moisture  and 
temperature  extremes.  Won't  warp,  check  or  chip.  Good  electrical 
properties.  Wipes  clean  with  a  damp  cloth. 


\Vliatcver  electriral  insulation  material  you  need  —  standard  or  special  — 
class  .\  to  class  II  —  MICO  makes  it  best.  We  manufacture  it,  cut  it  to  si/.e, 
or  fabricate  it  to  your  specification.  Send  us  your  blueprints  or  problems  tcnlay. 

*Trad«-m<»rk 


•  Schenectady  1,  New  York 

Offices  in  Principal  Cities 

lAMICOlO*  (Umliwtoe  Ptmllc)  •  MICANITI*  (■vHt-we  Mica)  •  fMPIRf  e  (Vamliliae  Fabrkt  and  Paear)  •  PAtRICATfO  MICA  .  ISOMICA* 
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Need 

Linear  and 
Non-Linear 


Monitoradio  Pager — model  AmC-1 
— which  is  a  radio  paging  receiver 
for  use  in  motor  cars  as  a  supple¬ 
ment  to  the  pocket  receiver  utilized 
by  most  paging  systems.  Thor¬ 
oughly  field  tested  in  conjunction 
with  one  of  the  paging  systems  now 
in  operation,  this  unit  is  the  only 
demonstrated  receiver  available  for 
this  type  of  operation.  The  receiver 
is  expected  to  be  used  in  many  fields 
w’ithin  a  short  time. 


Functions? 


Use  Fairchild  Precision  Potentiometers 


Experience  with  Fairchild  potentiometers  in  hundreds  of  applications 
shows  that  the.se  units  are  unusually  precise.  Accuracies  of  ±.\%  in  non¬ 
linear  types  and  as  hij;h  as  ±;0.05%  in  linear  types  can  be  j'uarantced.  Serv¬ 
ice  life  as  high  as  10,0(K),()00  cycles,  under  certain  conditions,  also  can  be 
provided.  High  resolution,  low  tonjue,  and  low  noise  level  are  other  per¬ 
formance  features  worth  noting. 

Fairchild  Precision  Potentiometers  perform  mathematical  computations 
in  electrical  computing  systems  for  machine-tool  controls,  process  controls, 
telemetering,  guided  missiles,  flight  control,  fire  control,  and  analog  com¬ 
puters  of  all  types.  They  are  available  in  non-linear  and  linear  types  and  in 
ganged  combinations  of  either  or  both  windings  to  meet  your  requirements. 

Use  the  coupon  below  to  get  full  details. 


Mediuni-^Ju  Twin  Triode 

Radio  Corp.  of  America,  Harrison, 
N.  J.  The  6211  is  a  new  medium- 
mu  twin  triode  of  the  9-pin  minia¬ 
ture  type  designed  especially  for 
frequency -divider  circuits  in  elec¬ 
tronic  computers  and  other  on-off 
control  applications  involving  long 
periods  of  operation  under  cutoff 
conditions.  It  has  separate  termi¬ 
nals  for  each  cathode  to  facilitate 
flexibility  of  circuit  arrangement, 
and  a  midtapped  heater  to  permit 
operation  from  either  a  6.3-v  or 
12.6-v  supply.  The  heater  is  made 
of  pure  tungsten  to  give  long  life 
under  conditions  of  frequent  on-oflf 
switching. 


PRECISION  POTENTIOMETERS 


THIS  COUPON  MAY  HELP  SOLVE  YOUR  POTENTIOMETER  PROBLEMS  1 


Dcpartmant  140-32A1 
Potantiometar  Division 

Fairchild  Camara  and  Instrumant  Corporation 
Hicksvilla,  Long  Island,  Now  York 
Gentlemen; 

Please  send  me  complete  information  about  Fairchild  Precision  Potentiometers, 
and  tell  me  how  you  might  solve  my  potentiometer  problems. 


Transformer  Cans 

Triad  Transformer  Mfg.  Co.,  4055 
Redwood  Ave.,  Venice,  Calif.,  an¬ 
nounces  the  introduction  of  a  line 
of  deep  drawn  transformer  cans. 
These  cans  are  seamless  and  are 
drawn  from  cold  rolled  steel  to  meet 
the  dimensional  specifications  of 
MIL-T-27.  The  lids  are  internal  and 
require  no  stops  since  they  fit  the 
can  snugly.  Cans  are  available  only 
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RADIO  CORPORATION  of  AMMRICA 

KLKCTRom  Tumas  MMmmiMom, 
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tub«s 


ICA^77l 
SAVE— 70% 
AUmenl  power, 
over  comparable 
pure-tuapsira  type 


IICA-S7«> 

SAVE— Filament 
power,  only  365  w, 

(  No  comparable  pare- 
tungsten  type) 


RCA-S770 

SAVE -60% 

Rlament  power, 
over  comparable 
pure-tnngsten  type 


Designed  spcciBcally  for  industrial,  communication, 
and  broadcast  services,  these  high-power  tubes  can  save 
hundreds  of  dollars  a  year  in  filament  power— can  cut 
initial  etjuipment  power  ctists  substantially. 

For  instance  •  RCA-5770  takes  150-kw  input  up  to 
20  Me,  yet  this  triode  requires  only  3.1  kw  of  fila¬ 
ment  power— Meet  60%  over  the  comparable  pure- 
lungBlen-filament  type  •  RCA-5671  takes  100-kw 
input  up  to  10  Me.  This  air-eooled  triode  requires 
only  3.1  kw  of  filament  power— taces  60%  over  the 
comparable  pure-tunRaten-filament  type  •  RCA-5771 
takes  00-kw  up  to  2.5  Me.  This  triode  requires  only 
1275  watts  of  filament  power— sores  70%  over  the 
pure-tunRBten-filament  type  •  RC A-.5762  takes  5.5-kw 
inp-  t  i:p  to  1 10  Me.  This  VTIF  triode  taket  only  365 
tcc'.la  of  filament  power! 

Consider  these  imixirtant  features  for  the  equipment 
you  design.  For  additional  technical  information  write 
RCA,  Commercial  Engineering,  Scc'tion  42BR,  Harri¬ 
son,  New  Jersey.  For  application  assistance,  simply  call 
your  nearest  RCA  Field  Office; 

(EAST)  Humboldt  S-iaQO,  415  S.  5th  St.,  HarHion,  N.  ]. 

(MIDWEST)  Wliitehall  4  2900,  589  E.  Illinois  St.,  Chicago,  HI. 

(WEST)  Madison  9-3071,  420  S.  San  Pedro  St.,  Lot  Angeles,  Col. 


RCA-S47I 
SAVE -60% 

Blament  power, 
over  comparable 
purr-tungsten  typo 


What  do  you  want 

IN  DIALS 

OR  NAMEPLATES. 


UNITED  STATES  RADIUM 
CORPORATION 

better'dials  and  nameplates 

AT  LOWER  COST 


NEW  PRODUCTS 


(continued) 


for  military  contracts.  Specifica¬ 
tions  and  prices  are  available  from 
the  company. 


'"cludino- w;  1 


*«niany 
‘cy  dials 


Direct-Drive  Yokes 

Halldorson  Transformer  Co., 
4500  N.  Ravenswood  Ave.,  Chicago 
40,  Ill.,  is  currently  supplying  their 
new  6,000-v  test  deflection  yokes, 
DR603  and  DF604,  extra-heavily 
insulated  to  stand  up  under  the 
rigors  of  direct-drive  tv  service. 
Both  deflection  yokes  have  30-mh 
horizontal  inductance,  but  to  cover 
all  direct-drive  applications,  the 
vertical  inductance  of  DF603  is  3.5 
mh,  while  DF604  is  50  mh.  Both 
yokes  are  supplied  with  20-in.  color- 
coded  leads  and  networks.  Bulletin 
109  fully  describes  the  deflectioii 
yokes  discussed. 


"•OfEnri 


ond 


Tiny  Capacitor 

Sprague  Electric  Co.,  35  Marshall 
St.,  North  Adams,  Mass.,  has  de¬ 
veloped  a  very  tiny  molded  paper 
capacitor  for  continuous  operation 
at  temperatures  up  to  125  C.  Des¬ 
ignated  type  85P,  these  capacitors 
are  impregnated  with  Prokar,  an 
exclusive  high-temperature  organic 
material  which  is  polymerized  to  a 
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Keystone  is  one  of  the  nation's  foremost  suppliers  of  magnetic  amplifiers.  Effective 
immediately  we  have  available  for  prompt  delivery  the  first  of  five  "stock"  magnetic 
amplifiers.  Engineers  may  now  design  units  around  these  "pre-designed"  magnetic 
amplifiers.  Inquiries  are  invited  on  the 


In  place  of  the  conventional  output  transformer  and  power  amplifier  tubes, 
the  KP  10-400  utilizes  a  phase  sensitive  vacuum  tube  demodulator  and 
magnetic  amplifier  output  stage  which  eliminates  the  need  of  rectifiers, 
thus  assuring  greater  reliability.  Each  unit  built  in  accordance  with 
MIL  specifications.  KP  10-400  operates  from  an  input  voltage  of  115 
volts,  400  cycles  single  phase.  Output  is  10  watts,  reversible  phase. 

KP  10-400  operates  from  a  minus  55°  to  plus  70°  C  with  minimum 
variation.  An  input  signal  of  2  volts  AC  or  DC  working  into  a  high 
impedance  is  required  for  a  maximum  of  110  volts,  10  watts,  4(X) 
cycles.  The  unit  is  4  inches  high,  314  inches  wide  and  214  inches 
deep.  Weight— only  1  lb.,  13  ounces. 

Your  inquiry  will  havo  our  prompt  attention. 

KEYSTONE  PRODUCTS  GO. 

904-6  TWINTY-THIRD  ST.,  UNION  CITY  2,  NEW  JERSEY 
UNion  6-5400 
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_THE  HIGH-PRECISION 
LINEAR  POTENTIOMETER 


NEW  PRODUCTS  (continued) 

solid  resin.  The  resulting  dielectric 
is  completely  solid  and  permits  con¬ 
siderable  size  reduction  with  ex¬ 
treme  stability  under  all  operating 
conditions.  The  impregnated  sec- 
*  tions  are  then  molded  in  a  mineral- 
filled,  high  temperature  plastic. 
Originally  developed  for  military 
u.se,  these  miniatures  are  now 
available  for  precision  electron!’ 
equipment  requiring  high-quality 
components  such  as  electronic  com¬ 
puters  and  geophysical  amplifier'^. 
Type  85P  units  are  available  in  2 
molded  sizes — 0.175  in.  diameter  x 
3  in.  long  and  0.200  in.  diameter  x 
3  in.  long.  Standard  RTMA  20-per¬ 
cent  and  10-percent  capacitance 
decade  values  are  available  as  well 
as  5-percent  values. 


A  prucision  ten-lurn  indi- 
coting  d(ol  attumbly.  Has 
•craw  locking  davico  on 
operating  knob. 


BORG  EQUIPMENT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 

Janesville  •  Wisconsin 
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BORG  MICROPOT  TEN-TURN  POTENTIOM¬ 
ETER:  Built  to  fit  the  specifications  of  control 
system  engineers  and  designers  .  .  .  con¬ 
structed  with  Micro  accuracy  for  precise 
voltage  adjustments  . . .  featuring  on  assem¬ 
bly  scientifically  designed,  machined,  assem¬ 
bled  and  automatically  machine  tested  for 
linearity  of  J_0.1*/o  and  0.05*4,  zero- 
based.  MICROPOTS  ARE  AVAILABLE  IN 
1.15  to  3  OHM  and  30  to  250,000  OHM 
RANGES  FOR  IMMEDIATE  SHIPMENT. 


BORG  MICRODIAL:  Two  concentrically 
mounted  dials:  one  for  counting  increments 
of  each  turn  and  the  other  for  counting  turns 
.  .  .  delivered  completely  assembled  with 
dials  synchronized.  Outstanding  features 
include  smooth,  uniform  action  ...  no  back¬ 
lash  between  incremental  dial  and  poten¬ 
tiometer  contact  .  .  .  less  wear,  only  one 
moving  part  aside  from  the  two  dials  .  .  . 
contact  position  indicated  to  an  indexed 
accuracy  of  1  part  in  1,000. 


MICROPOT— MICRODIAL  CATALOG 
SENT  PROMPTLY  ON  REQUEST 


Microwave  Gain  Set 


Kay  Elkctric  Co.,  14  Maple  Ave., 
Pine  Brook,  N.  J.  The  microwave 
gain  set  illustrated  is  a  complete 
equipment  for  making  precision 
measurements  of  gain  or  loss  in 
microwave  components  or  systems, 
and  it  can  also  be  adapted  for  use 
down  to  the  vhf  range.  Unusually 
high  precision  is  attainable,  since 
the  gain  set,  which  is  readable  to 
0.025  db,  is  capable  of  measurement 
accuracy  within  0.1  db  of  the  at¬ 
tenuator  calibration.  Measurements 
can  be  made  where  available  power 
is  as  low  as  —80  dbm.  In  order  to 
measure  the  gain,  loss,  standing- 
wave  ratio,  or  other  properties  of  a 
microwave  system  or  component, 
energy  of  the  desired  frequency  is 
.sent  through  the  component  under 
test  and  then  received  by  a  micro- 
wave  receiver.  The  microwave  gain 


■ORG 

MICRODIAL 

74«-R 

Same  os  746.A  but  has 
knurled  locking  scruv/^ 
mounlud  •xturnolly  to 
opuroling  knob. 


•ORG 
MICRODIAL 
746- A 


-W'. 

Th«  KLIXON  C6340  it  a  current  typ«  rtloy  which  nwont  thot  fh« 
•ntir*  motor  curront  flows  through  it.  Thoroforo  tho  wiro  in  tho 
coil  winding  it  hoovy  onough  to  bo  utod  for  loads,  oliminoting 
tcrow  torminolt.  And  tine#  tioovot  of  Notvor  400  or#  rootonobly 
low  in  cost,  and  or#  oosily  slid  ovor  tho  loodt,  ostombly  it  guickor 
ond  lost  oxpontivo.  Alto,  loodt  con  bo  color  codod,  bocouto  Notvor 
400  it  fumithod  in  bright,  dittinctivo  colors. 


NATVAR 100 

EXTRUDED  PLASTIC  TUBING 


RANDOIPH  AVENUE  •  WOODBRIDOE,  NEW  JERSEY 


Notvor  Products 


•  Varnithad  tombrk  itrolght  cut  and  bios 

•  Vornithod  cabla  top# 

•  Vorniihad  convot 

•  Vornidiod  duch 
a  Vomidtod  (ilk 

•  VomMiod  (pociol  rayon 

•  Vomidiad  Fiborglot  ciollt 

•  Silkona  cootad  Fiborglot 

•  Vamkhad  popart 

•  Slol  intwlalioa 

•  Vomidiad  tubing  and  dooving 

•  Vcwnitkod  idantiUcotion  markon 

•  Loeguorad  tubing  and  dooving 

•  Extrvdad  plodk  tubing  and  topo 

•  Extrudad  plottk  idontiRcotion  markon 


AsIc  for  Catalog  No.  22 


niEPHONE 
RAHWAY  7-MOO 


CARIE  ADORfSS 
NATVAR:  RAHWAY,  N.  J. 


KLIXON  Protective  devices  and  controls,  manufactured  by 
Spencer  Thermostat  Division  of  Metals  &  Controls  Cor¬ 
poration,  are  used  by  foremost  makers  of  refrigerating  and  other 
electrical  equipment  to  assure  safe,  continuous  operation  under 
all  service  conditions. 


CORPORATION 


201 


Natvar  400  and  other  Natvar  flexible  insulating  materials  are 
available  either  from  your  wholesalers  stock  or  direct  from  our  own. 


Since  reliability  of  Kl.lXON  devices  is  essential,  only  the  best 
materials  are  used.  Natvar  4(X)  extruded  plastic  tubing  has  been 
selected  as  the  most  suitable  lead  insulation  for  the  starting  relay 
shown  above  because  of  its  excellent  physical  and  electrical 
proi)erties  and  its  dependable  uniformity. 


ELECTRONICS  — Fefcfuory,  J953 


Wont  moro  ioformotion?  Use  post  cord  on  lost  pogo. 


291 


(continutd) 


NEW  PRODUCTS 


solved  this  marking  problem 


set  is  available  with  or  without  r-f 
heads,  and  it  may  be  used  in  con¬ 
junction  with  a  klystron  signal 
source  and  a  local  oscillator  for  any 
frequency  range. 


PRINTING 

\  LABEL  INFORMATION 
ON  CARTRIDGE 
ENCLOSED  FUSES 


L-F  Time  Calibrator 

Owen  Labcratories,  9130  Orion 
Ave.,  San  Fernando,  Calif.  The 
type  190  low-frequency  time  cali¬ 
brator  is  a  synchronous-motor 
driven  device  furnishing  pulses  at 
intervals  of  0.01,  0.1,  or  1.0  second. 
It  is  intended  for  use  with  oscil¬ 
loscopes  and  various  types  of  re¬ 
cording  equipment  in  electrical,  me¬ 
chanical  biological  investigations. 
Pulse  amplitude  is  about  1.5  v.  Size 
is  5i  X  31  X  3  in. 


Working  closely  with  Underwriters’  Laboratories,  Inc.  and  with  lead¬ 
ing  fuse  manufacturers,  Markem  has  develop^  a  method  which 
makes  possible  for  the  first  time  the  printing  of  lal>el  information 
directly  on  cartridge  enclosed  fuses  at  production  rates.  Markem’s 
direct  ink  imprints  cannot  ’’fall  off”  and  are  unaffected  by  moisture 
or  ordinary  chemical  atmospheres.  Paper  label  invento^  and  wastage 
problems  are  eliminated.  Print  is  larger  and  color  coding  and  identi¬ 
fication  are  simplified.  Fuse  manufacturers  anticipate  better  labeling 
at  higher  production  rates  and  with  lower  costs.  The  Markem  Method 
— Markem  Machine,  Markem  type  and  ink  and  the  special  recording 
die  roll  for  use  when  UL  Manifest  is  required — as  well  as  the  imprint 
itself  meet  with  UL  approval. 


CAN  MARKEM  Printing  labels  directly  on  cartridge  enclosed  fuses 

is  but  an  example  of  how  Markem  solves  industry’s 
HFIP  YOU^  marking  problems.  Markem  has  been  providing 
industry  with  production  techniques  and  equip¬ 
ment  to  identify,  de<  o.-ate  or  designate  its  products,  parts  and  pack¬ 
ages  since  1911.  Markem  also  provides  technically  trained  men  who 
are  available  in  your  area  to  assure  continued  satisfaction  with  Markem 
methods  and  equipment. 

When  you  have  a  marking  problem,  tell  us  about  it  and  send  a  sample 
of  the  item  to  be  marked.  Perhaps  a  complete  Markem  method  has 
already  been  developed  to  solve  your  problem.  If  not,  Markem  will 
work  out  a  practical  solution. 

Marksm  Machin*  Company,  K*«n*  5,  N.  H.,  U.S.A. 


Gas-Switching  Tube 

General  Electric  Co.,  1  River 
Road,  Schenectady  5,  N.  Y.  Type 
GL-1B24-A  gas  switching  tube  for 
airborne  radar  is  an  integral-cavity 
tunable  type  designed  for  use  in 
simple  duplexers  in  pulsed  micro- 
wave  circuits  which  do  not  require 
that  the  short  circuit  in  the  tube 
have  a  fixed  electrical  position.  The 
tube  is  designed  for  ii.se  in  an  opera¬ 
tion  band  of  from  8,490  to  9,600 


WAy  ypi/jp 
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DELAYED  ACTION  RELAY 


CURRENT  FLOW  IN  COIL  AND 
TEMFERATURE  SENSITIVE  RESISTOR. 


COIL  REACTANCE  INCREASES  SUDDENLY 
DUE  TO  ARMATURE  CLOSING  AIR  GAP. 


*  This  it  a  typical  curranMim*  curv*  for  a  OlOBAR  Typa  f  Rstistor 
in  t«ri«t  with  a  tolanoid  of  approximataly  17.5  volt  qmporo 
rating  ot  115  voitt  AC.  Tho  tuddon  drop  in  curront  rotuHii  from 
tho  chongo  in  position  of  tho  armafuro  —  which  in  this  coto 
occurred  about  26  tocondt  after  power  wot  applied. 


TIME  AFTER  CIRCUIT  CLOSURE  -  SECONDS 


Simple,  meintenence-freeTIME  DELAYS 
with  GLOBAR  Type  F  Resistors  ^ 


Now  time  delays  in  many  relay  and  solenoid 
circuits  are  being  obtained  inexpensively 
by  simply  connecting  a  globar  Type  F 
Oramic  Resistor  in  series  with  the  actuat¬ 
ing  coil.  Delays  range  from  a  few  seconds 
up  to  two  minutes,  depending  upon  the 
values  and  sizes  of  the  resistors  used. 

When  power  is  applied  in  the  circuit, 
the  current  through  the  resistor  causes  it 
to  heat.  As  it  heats,  its  resistance  decreases 
and  the  current  increases  unril  the  tripping 
value  of  coil  current  is  reached. 

It's  simple,  inexpensive,  and  mainte¬ 


nance-free — and  requires  less  space  than 
dash-pots  or  other  more  complicated  delay 
devices.  It  is  useful  in  single  delay  appli¬ 
cations — as  in  the  starting  of  critical  elec¬ 
tron  tubes;  or  in  multiple  delay  applications 
where  fixed  timing  of  a  series  of  events  is 
necessary— as  in  the  starting  of  oil  burners. 

If  you  have  a  time  delay  problem — or 
any  circuit  problem  where  long-life 
GLOBAR  Ceramic  Resistors  might  provide 
the  answer — ler  our  engineers  help  you. 
Just  send  complete  circuit  information  to 
Dept.  E  87-31. 


GLOBAR  Ceramic  Resistors 

TRADE  MARK 

by  CARBORUNDUM 


'Carborvndum"  and  "Globor"  art  regitttred  fradtmarkt  which  indicatt  manufacturt  by  Tht  Carborundum  Company,  Hiagara  fall%,  Now  York 

•rn 
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me.  It  operates  to  decouple  the 
receiver  effectively  from  a  common 
transmitting  and  receiving  antenna 
during  a  transmission  period.  The 
GL-1B24-A  has  a  recovery  time  of 
4  [tsec  at  10  kw  peak,  3  db  down. 
It  has  a  leakage  power  of  30  mw. 
Transmitter  peak  power  is  100  kw. 


Ne.637SS,AN3307.1 

mu  Hurmttcolly  Suoludl, 
SoMnr  TurmiiKil  Typu 


Fo^etter 

/controls 

/  through  better 
/  Hermetically 
I  Sealed  Relays 


No.  637PS 

2PDT  Hnrmntically  SnaUd, 
Plug’In  Typn  in  Octal  Plug 


Cable  Tester 

Lloyd’s  Enterprises,  Box  313, 
Altadena,  Calif.,  has  available  a 
cable  tester  for  testing  multicon¬ 
ductor  cables  for  opens,  shorts  be¬ 
tween  any  other  conductor  or 
shorts  to  ground.  The  model  LK24-7 
tests  the  TV24  conductor  camera 
cable  (three  conductors  are  coax) 
and  the  RCA  field  sync  generator  7 
conductor  cables.  Any  combination 
with  standard  fittings  can  be  sup¬ 
plied  upon  request.  The  buzzer  is 
normally  used  to  indicate  con¬ 
tinuity  or  .shorts,  but  binding  posts 
are  supplied  so  that  an  external 
ohmeter  can  be  used  if  desired. 


SPiCtFY 


Sled  heimeti- 
ys  can  best 
;)roduced  by 
I  which  pio- 
'rom  the  be- 

you  will  find 
ring,  testing 
facilities  to 
your  relay 
lectrical  and 

ed  dependa- 
Relays  has 
nearly  four 
rship  in  pro- 
}f  relays  for 
rformance 
r’c  operating 


NO.9031SS 

SPOT  Harmutically  Soalud, 
Soldur  TurmiiicH  Typ« 


PurformoiKU  cfcarocfurisfkt  for  the 
Rufoyt  Wusfrartud  obovu  oru  os  follows: 

•  ContcKta  rotud:  10  Amp*. 

RMtetfva  and  bidwctivu  at  M  VDC. 

•  4  Amps.  Motor  lood  at  29  VDC 

•  10  Amps.  Rosbtivo  at  IIS  VAC  400  cydos. 
CoaS4-20VDC 


Repeat  Cycle  Timer 

G.  C.  Wilson  &  Co.,  2  North  Pas¬ 
saic  Ave.,  Chatham,  N.  J.  Model 
No.  1  electronic  repeat  cycle  timer 
is  suitable  for  regulation  of  auto¬ 
matic  machinery,  sampling,  valve 
pacing  and  heat  sealing  as  well  as 


S915  AVAION  SOUIEVARD  a  iQS  ANGELES  3,  CALIFORNIA 
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D.C  POWER  SUPPLIES 

I  RESEARCH  and  TESTING 
I  AIRCRAFT . .  MOBILE . .  MARINE 
ELECTRICAL  EQUIPMENT 


The  OPAD-CREEIN  (ieneral  Purpose  Poner  Supplies  are  designed  to 
furnish  an  adjustable  source  of  unfiltered  direct  current  from  single 
phase  50  or  60  cycle  A.C.  power  lines.  A  unique  feature  is  their  stepless 
control  of  the  D.C.  output  voltage  which  permits  them  to  serve  as  power 
sources  for  a  wide  variety  of  electrical  equipment  and  electro-chemical 
processes.  For  additional  information  write  for  Bulletin  No.  147 


71-2  WARREN  STREET,  NEW  YORK  7,  N.  Y 
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laboratory  testing  such  as  heat 
cycling  and  refluxing.  The  timer 
uses  a  single  electron  tube  to  charge 
a  resistance-capacitance  network  so 
that  on  cycles  are  adjustable  from 
0.2  to  200  seconds  and  off  cycles 
range  from  0.1  second  to  1  minute. 
The  unit  is  supplied  in  a  6  x  6  x  6- 
in.  cabinet  for  operation  on  105  to 
120-v,  60-cycle  a-c.  Output  is  sup¬ 
plied  to  a  dpdt  relay  for  noninduc- 
tive  loads  up  to  10  amperes  at  115  v 
or  2  amperes  at  460  v.  Relay  con¬ 
tacts  are  wired  to  a  plug  or  a  termi¬ 
nal  strip  to  facilitate  installation. 


ATTENUATORS 


OVIR  200  BASIC  TYRES  TO  CHOOSE  FROM 


NEW  PRODUCTS 
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Do  audio  attenuator  problems  cost  you  money? 
Chances  are  Shallcross  has  a  model  to  match 
your  specifications  exactly— and  at  moderate  cost. 

Shallcross  attenuators  are  made  in  over  200 
basic  types.  Each  type  can  be  supplied  with  a 
choice  of  attenuation  characteristics  .  .  .  with  a 
positive  detent  mechanism  .  .  .  and  in  numerous 
input  and  output  impedances.  Where  calibration 
must  be  extremely  accurate,  Shallcross  precision 
wire-wound  resistors  are  used.  For  less  critical 
applications,  models  with  high  grade  composi¬ 
tion  resistors  can  be  supplied  — often  at  lower 
cost. 

A  complete  description  of  all  Shallcross 
attenuators  —  mountings,  characteristics,  and 
circuits  is  yours  for  the  asking  in  Bulletin  L-4A. 
SHALLCROSS  MEG.  CO.,  522  Pusey  Avenue, 
yCollingdale,  Penna. 


Frequency  Standard 

American  Time  Productts,  Inc., 
580  Fifth  Ave.,  New  York  36,  N.  Y. 
Type  2007  hermetically  sealed  fre¬ 
quency  standard  contains  a  shock- 
mounted  miniature  high-Q  tuning 
fork,  a  subminiature  double  triode 
tube  and  all  circuitry.  Output  fre¬ 
quencies  available  are  400  or  500 
cycles  with  an  accuracy  of  ±1  part 
in  50,000  from  15  to  35  deg  C  and 
±1  part  in  5,000  from  —65  to  -1-85 
deg  C.  It  is  sealed  in  an  octal  base 
container,  li  in.  in  diameter  and  4i 
in.  high.  It  weighs  less  than  10  oz. 
Power  required  is  75  to  200  v  d-c 
at  1  to  5  ma,  and  6.3  v  at  300  ma. 
It  is  designed  to  withstand  MIL 
environment. 


Tran  sf  ormer  s 


A..I.F.  Industries,  Inc.,  852  Mon¬ 
roe  St.,  Brooklyn  21,  N.  Y.,  is  now 
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RiMC  DISCAPS  are  Designed  to  Replace  Tubular  Ceramic  and 
Mica  Condensers  at  LOWER  COST 
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producing  hermetically  sealed  trans¬ 
formers  per  MIL-T-27  specifica¬ 
tions  in  quantity.  Sizes  range  from 
the  sub-subminiature  (less  than 
1  oz)  to  1  kva  for  the  audio,  power, 
plate  and  filament  for  temperature 
rise  of  40C  at  65C  ambient  and  are 
made  grade  1  with  can  and  also 
encapsulated  without  the  can.  They 
are  manufacturing  high  tempera¬ 
ture  200C  transformers  which  are 
made  hermetically  sealed ;  and 
pul.se  transformers  ranging  in  size 
from  trigger  and  blocking  oscil¬ 
lator  units  of  300  v  peak  secondary 
to  pulse  units  of  80  kw  peak  power 
and  10  kv  peak  volts. 


for  aircraft,  industrial 
and  laboratory  applications 

|xc/usive  Heiland  '^/OO*  Features 

^0«e  surfoce 
operation,  control 
end  loading 

¥  Rack  or  table 
mounting 

^  Direct  monitoring 
of  galvanometer 
ligiif  spots 

itT  resistor 


a  complete  catalog  of  Heiland  "700” 
oscillograph  recorders. 

Thu  Heiland  Research  Corporation 

ISO  Ea»t  Fifth  Av*nu*,  D«nv«r  0,  Colorado 


Servo  Tester 

Industrial  Control  Co.,  Wyan- 
danch.  Long  Island,  N.  Y.  The 
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WITH  EXHAUST  TIW 

•WIDE  RANGE  OF  SIZES  KW 

AU  RECNMIEIlietTS 

•  STANDARD  TYPES  FOR 

MAXHRUM  ECONOMY 


.  .  .  your  H0adqvart0f$  for 
H0rm0tically-50ohd  Muhiph 
H9adft,  Octal  Plug-Ins, 
Tfminali,  Color  Codtd 
Torminalt,  End  Scots,  etc.  , 


IncliKtoc  tb*  complete  line  of  E-I  Standerd  Multiple 


Headen  which  offer  an  ccononaical  solution  to  practically 
any  problem  of  deeifn  tnvolvinc  hermetically  sealed  terminals. 


DIVISION  Of  AMmiX  eitCTKONIC  COtf. 


44  SUMMEI  AVENUE,  NEWAIK  4,  NEW  JEISEY 
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101- A  servo  tester  is  designed  for 
the  rapid  held  maintenance  and 
production  testing  of  servo  systems 
by  technical  personnel  using  no 
additional  instrumentation.  The 
transient  response  of  the  loop  under 
test  is  shown  on  a  3-in.  c-r  screen, 
and  viewed  through  a  mask  onto 
which  has  been  previously  drawn 
the  response  specified  by  the  manu¬ 
facturer.  The  operator  adjusts  the 
servo  loop  to  match  the  two  traces ; 
if  this  is  not  possible,  the  loop  is 
declared  inoperative  and  returned 
to  a  laboratory  area  or  maintenance 
depot  for  repairs.  A  standard  servo 
test  receptacle  is  installed  on  the 
equipment  to  be  checked,  and  wired 
into  the  data  system.  A  single  cable 
connects  this  plug  to  the  101-A. 
The  tester  can  be  used  with  d-c 
and  carrier  frequency  servos,  and 
operates  from  the  117  v  60  or  400- 
cycle  line. 


By  the  use  of  18  Lenkurt  precision-wound 
wedding-ring  toroids,  the  two  bandpass 
^  filters  shown  at  right  were  redesigned  into 

a  single  hermetically-sealed  plug-in  unit,  as  ^ 
shown  at  left.  Volume  was  reduced  from 
179  cu  in.  to  36  cuin.,  a  factor  of  5  to  1. 

But,  at  the  same  time,  performance  was 
actually  improved. 

Whenever  your  military  or  commercial 
designs  call  for  maximum  filter  or  toroidal-  ^ 

coil  reliability  under  adverse  service  condi- 

I  '■ 

tions,  and  where  exacting  electrical  per¬ 
formance  must  be  maintained,  bring  your  j| 

problems  to  Lenkurt.  The  Lenkurt  engi- 
neering  group  has  a  rich  background  of 

from  which  to  offer  valuable  I  ■ 


Power  Resistor 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.,  has  added  to  its  line  a  new 
power  resistor,  type  PW4,  rated  at 
four  watts.  Completely  insulated 
with  an  inorganic  core  material 
molded  in  a  high  temperature  plas¬ 
tic,  this  unit  will  not  support  com¬ 
bustion.  The  wire  element  is  uni¬ 
formly  and  tightly  wound  on  glass 
fibre  core  with  axial  leads  IJ  in. 
long  and  0.036  in.  in  diameter.  Body 
dimensions  are  li  in.  long  x  81  in. 
in  diameter.  The  resistor  is  avail¬ 
able  from  1  ohm  to  8,200  ohms  in 
±5.0  percent  and  ±10.0  percent 
tolerance.  It  is  particularly  recom¬ 
mended  for  tv  circuits  requiring 
2  to  3  w  actual  dissipation  at  high 
ambient  temperature,  as  resistance 
element  of  resistance — capacitance 
filter  in  automobile  receiving  sets 
where  operation  is  at  high  ambient 


experience 
suggestions  in  the  matter  of  setting  practi 
cal  specifications  to  attain  the  utmost  from 
materials,  components  and  techniques. 


products  of  ' 

lanliurt  Electric  Company 
world's  leodirg 
independent  manufacturer 
of  toll-transmission 
equipment 


LENKURT  ELECTRIC  SALES  CO 

SAN  CARLOS  1  CALIFORNI/ 
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ILI1  you  need  a 
quick  answer  to 


WHO  MAKES  IT... 

Just  look  it  up  in 

UK  electronics 

BUYERS’ 

GUIDE 


There  are  . . 


23,367  ANSWERS 


1,445  PROBLEMS 

covering  every . . . 

COMPONENT 
EQUIPMENT 
and  MATERIAL 


used  in  every  phase 
of  electronics 


GET  IN  THE  HABIT  OF 
LOOKING  IT  UP  IN 

the 

electronics 

BUYERS’  GUIDE 

A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


WRITE  FOR 
NEW 

BULLETIN 

This  40  page  com- 
prthensW*  book¬ 
let  shows  Hpicol 
exomplts  of  Kirk 
A  Blum  fabrica¬ 
tion,  comploto  fa- 
cilitiot  of  plant 
and  cguipmont 
for  iobs  ranging 
from  on*  unit  to 
thousands. 


Whatever  your  requirements  in  sheet,  plate  and  alloy  fabri¬ 
cation,  Kirk  &  Blum  can  produce  for  you  .  .  .  economically 
and  quickly. 

Complete  facilities  to  V2"  capacity  for  square  and  rotary 
shearing,  braking,  forming,  rolling,  punching,  riveting, 
welding,  grinding,  drilling  and  finishing  sheets  and  light 
plates  and  structural. 

For  complete  details,  write  for  literature  on  fabrication 
facilities  and  experience  or  send  prints  to: 

THE  KIRK  AND  BLUM  MANUFACTURING  COMRANY 
3211  FORRER  STREET  e  CINCINNATI  9,  OHIO 
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Wont  mote  informatiou?  Uso  post  card  oa  lest  pego. 


Absolute  del 


under  the 


talk  about  a  beating! 

multiplex  radio  telephony  systems 

must  take  it... 


NEW  PRODUCTS  (continued) 


most  rugged  operating  conditions  is  a 
prime  requirement  in  all  rel  Multiplex 
Kadio  Telephony  Systems.  That’s 
why  you’ll  find  Chicago  "Sealed-in- 
Steel”  transformers  used  throughout 
REL  equipments.  These  world’s 
toughest  transformers  are  available  in 
3  mountings,  each  featuring  one-piece 
seamless  design  enclosing  an 
electronically  perfect  construction. 
Available  for  every  application: 

Power,  Bias,  Filament, 

Filter  Reactor,  Audio,  MIL-T-27, 
Stepdown.  Ask  for  them  at 
your  electronic  parts  distributor. 


Field  Stren^li  Meier 

Jerrold  Electronics  Corp.,  N.  E. 
Cor.  26th  &  Dickinson  Sts.,  Phila¬ 
delphia  46,  Pa.,  has  developed  the 
model  704  field  strength  meter 
that  is  designed  to  bridge  the  gap 
between  ultra-expensive  labora¬ 
tory  models  and  the  simple-type 
field  meters  which  provide  only 
a  relative  indication  of  signal 
strength.  It  is  a  direct-reading 
meter  for  tv  and  f-m  and  will 
read  in  microvolts.  The  unit  is 
accurate  to  ±0.8  db  and  has  a 
continuous  tuning  range  from  50 
to  220  me.  Model  704  separates 
and  measures  video,  audio  and 
adjacent  channel  carriers,  and  lo¬ 
cates  r-f  interference. 


temperature,  and  all  other  circuits 
where  a  stable  resistor  is  required, 
with  wattage  dissipation  of  4  watts 
and  less. 


that’s  why  REL  specifies 


Illustrated  above  at  right:  rki. 
900  MC  Transmitter,  Scries 
707-767.  Illustrated  immediately 
above:  rbi.  Model  759  70  MC 
Dual  Transmitters  and  Rec<*ivers. 
These  systems  make  wide 
use  of  CHICAGO  C-Type 
"S<‘aled-in-Sl«*cr’  transformer  units. 


Wont  more  isforoMtion?  Use  pott  cord  on  lost  pogo. 
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Free  "New  Equipment"  Catalog 

m  You'll  wont  tho  full  details  on 

CHICAGO'S  Now  Cquipmant  line — 
coverina  the  complete  range  of 
"Sealod-ln-Steel"  transformers 
designed  for  every  modem  circuit 
opplicotion.  Write  for  your  Free 
copy  of  this  important  catalog 
today,  or  get  it  from  your 
electronic  ports  distributor. 


With  10"  coloi-coded 
leads  brought  out 
through  fibre  board 
base  cover.  Leod  ends 
ore  stripped  and  tinned 
for  easy  soldering. 
Flange-mounted  unit. 


Export  Soles  Div.: 
Scheel  Internotionol,  Inc. 
4S37  N.  Lincoln  Ave. 
Chicago,  III.,  U.S.A. 
CABLE  ADDRESS; 
HARSHEEL 


Television  Pentode 

Sylvania  Electric  Products  Inc., 
Emporium,  Pa.,  has  in  production  a 
new  television  pentode,  the  12BY7. 
It  is  a  high-transconductance, 
sharp-cutoff  video  amplifier  de- 


PRECISION 

MACHINES 


NEW  PRODUCTS  (contiiiMd)  | 

signed  for  service  in  tv  receivers. 
The  tube  features  miniature  T-6i  i 
construction,  and  will  furnish  large 
output  voltages  across  low  values 
of  load  resistance  and  supply  volt¬ 
age.  The  separate  suppressor  grid 
connection  allows  the  12BY7  to  be 
used  for  more  diversified  applica¬ 
tions.  The  heater  may  be  operated 
from  either  6.3  or  12.6  v. 


ROD 

PARTERS  rj 

7  hand  models 
1  powor  model 


NOTCHERS 

1  hand  model 
1  powor  model 


PRESSES 

2  hand  models 
2  power  models 


BRAKES  ROLLERS 

10  bond  models  2  hand  ^ 


Bourns  Laboratories.  6135  Ma^- 
nolia  Ave.,  Riverside,  Calif.  The! 
new  linear  motion  potentiometer 
with  precision  wire-wound  resist¬ 
ance  elements  was  designed  for  air¬ 
borne  and  industrial  electronic  sys-  j 
terns.  Linearity,  tested  by  the 
continuous  calibration  method  is 
±0.5  percent  or  better.  A  resolu¬ 
tion  of  0.001  in.  is  attainable  with 
standard  shaft  travels  of  1 11 
(model  illustrated),  21,  4  and  6  in. 
The  potentiometer  will  withstand 
sustained  acceleration  of  100  g’s 
and  vibration  of  more  than  1,000 
cps.  Standard  resistances  range 
from  1,000  to  50,000  ohms.  An  out¬ 
put  of  at  least  26  v  is  attainable 
from  the  unit.  Size  is  it  in.  x  1  in. 
X  2J  in.  Weight  is  IJ  oz. 


NEW  CATALOG 

pock*d  with  1d«o»  for  moii- 
ifig  ports  by  "Dto*Uu  Dv- 
plicoting"-- tho  monoy 
toving,  ftmo-soving  tocK- 
nigwo  crootod  by  ^•ocro. 


BENDING  MANUAL  i 

givos  oxoct  motKods  for 

bonding  procossos  bi  o  VO-  •  rw*  ^ 

riotyofmotoriois.ovof  90{  Miiiiature  1  TanM omieF 


diogromt  ond  cHorts  with . 
Mggostions.  I 


Soot  on  togoost 

O’NEIL-IRWIN  MANUFACTURING  CO. 

321  8th  Avo.,  Lako  City,  Minnosota 


Fortiphone  Ltd.,  247  Regent  St..' 
London,  W.l,  England.  Type  T.4 
miniature  transformer  has  been 


BENDERS 

5  hand  modols 
2  power  models 


SHEARS 

4  hand  models 
4  power  models 


Liii(‘ur  Motion  Potentiometer 


for  Die-less  Duplicating 


W«  art  spacially  orgaaiiau  to  haaille  diroct 
anauirtot  aad  ordora  from  U.S.S. 

Billod  ia  dollars.  Ssttlomoat  by  your  chock. 

CABLE  OR  AIRMAIL  TO-DAY 


ti 


Wont  mor«  iaforiMtion?  Us*  post  card  on  last  pofc. 
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(continued) 


designed  for  use  as  an  output  trans- 
^  former  in  hearing  aids  and  similar 
j  miniature  equipment.  The  wind- 
I  ings  of  the  transformer  are  brought 
out  to  terminals  molded  into  the 
I  robust  thermosetting  plastic  ma- 
i  terial  of  the  bobbin.  A  laminated 
core  of  high  permeability  magnetic 
j  alloy  is  used.  All  coils  are  tested 
,  to  insure  that  there  are  no  short 
;  circuited  turns  and  each  completed 
I  transformer  is  checked  for  effi¬ 
ciency  at  three  frequencies  under 
!  typical  operating  conditions.  Insu- 
j  lation  resistance  between  primary 
j  and  secondary  at  500  v  d-c  is  better 
I  than  100  megohms.  Ratio  of  pri¬ 
mary  turns  to  secondary  turns  is 
normally  31.6  to  1  although  other 
ratios  are  available  on  request. 


Ideal  for  high  precision  cutting,  surface 
fiim  removal,etching  and  light  debarring 


Automatic  Mt-wp  on  o  lalht  for  cutting 
rpirmi  kand$  on  a  dopotitod  carbon  roiittor. 


Cutting  m  gioco  of  hard,  brittio  motol 
monuolly  by  mooni  of  tho  "Alrbroclvo" 
precou. 


This  remarkably  versatile  machine  can  be 
used  for  a  wide  variety  of  high  precision 
operations  from  cutting  hard,  brittle  mate¬ 
rials  to  producing  fine  matte  surface  finishes. 

Using  a  high  speed  jet  of  gas-propelled 
abrasive  particles,  it  can  produce  cuts  as  fine 
as  .018*  diameter.  Its  basic  advantages  are 
that  it  cuts  cool  and  without  shock  or  vibra¬ 
tion  —  its  accuracy  is  unaffected  by  surface 
irregularities  of  the  work— and  it  can  be  ac¬ 
curately  regulated  for  depth  and  type  of  cut. 

Many  manufacturers  are  now  using  the 
Unit  to  remove  surface  coatings  on  depos¬ 
ited  carbon  resistors  and  on  printed  circuits 
—  for  light  deburring  on  inside  surfaces  of 
tubular  parts  —  drilling  fine  holes  through 
glass  —  cutting  germanium. 

We  will  be  glad  to  make  tests  to  deter¬ 
mine  the  suitability  of  the  "Airbrasive"  Unit 
to  your  production  requirements.  Send  us 
a  sample  of  the  part  or  material  as  well  as 
details  of  the  job  you  have  in  mind.  There’s 
no  obligation. 


WRITE  FOR  BULUriN  5312 

It  hot  full  fact  I  and  data  on  the  Airbrative  Unit.  It 
tellt  you  how  the  "Airbrative"  Unit  works  and  provides 
information  on  where,  when  and  how  it  tan  he  sited. 


industrial  division 

DENTAL  MFG.  CO.  ARki  Dept.  i.  io  Eo.t  4oth  st. 

- —  new  YORK  16.  N.  Y.  - 

Western  District  Office  *  Times  Building,  Long  Beach,  California 

304  We«t  Mon  i.fonMtie.r  Utt  post  cord  on  loii  pag«. 


Isolation  Amplifier 

Seay  Instrument  Co.,  6521  N. 
Lamar  Blvd.,  Austin  5,  Texas,  an¬ 
nounces  a  new  amplifier  designed 
primarily  for  use  in  driving  re¬ 
solvers  and  computing  potentiom¬ 
eters.  Virtually  universal  applica¬ 
tion  has  been  achieved  through  a 
novel  circuit  design  that  has  been 
tried  and  proven  in  several  large 
scale  computers.  A  very  high  in¬ 
put  resistance  has  been  obtained 
through  elimination  of  the  conven¬ 
tional  input  summing  resistors 
normally  used.  Up  to  66  db  of  nega¬ 
tive  feedback  provides  almost  com¬ 
plete  independence  from  tube, 
power  supply  and  frequency  varia¬ 
tions.  The  networks  for  controlling 
the  frequency  response  of  the  am¬ 
plifier  are  molded  in  a  thermo¬ 
setting  material  for  stability  and 
simplified  packaging.  Their  broad 
band  design  permits  use  of  the  am¬ 
plifier  at  any  carrier  frequency 
from  30  cps  to  1  kc.  Detailed  in¬ 
formation  on  performance,  circuit 
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applications  and  dimensions  are 
published  in  technical  bulletin 
No.  1. 


Design 


i 


NEW  PRODUCTS 


(continued) 


MINIATURE  fQB( 

INTERFERENCE  FILTER 

•  Covers  0.15  to  1000  megacycles 

•  Handles  up  to  20  amperes 
500  v.d.c./130  v.a.c.,  0-1700  cps 


micrometer  permits  direct  meas¬ 
urements  to  0.00002  in.  without  any 
measuring  pressure  beinj?  exerted 
on  the  work.  The  measuring  head 
consists  of  an  extremely  accurate 
micrometer  screw.  An  electronic 
circuit,  sensitive  to  five  millionths 
of  an  inch  displacement  at  the 
micrometer  tip,  gives  a  visual  in¬ 
dication  at  the  moment  of  contact 
but  before  pressure  is  exerted. 
Model  W  is  especially  designed  for 
use  in  research,  development  and 
performance  testing  of  diaphragms 
and  bellows  used  in  flight  instru¬ 
ments,  temperature,  refrigerator 
and  other  types  of  controls  where 
a  pressureless  means  of  testing  is 
required.  This  new  model  is  an 
addition  to  the  other  models  now 
widely  u.sed  for  measuring  thin 
paper,  fine  wire,  foil,  machined 
parts,  .springs,  radio  tube  grids  and 
cathodes  and  other  items  requiring 
the  highest  possible  accuracy  in  a 
direct  measurement. 


it.  •* ' -ll-  :  '  •  * 


Can  be  furnished  in  various 


mounting  styles;  write  for  free  data 
sheet  giving  detailed  information. 


TORE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


Miniature  Oval  Resistors 

Milwaukee  Resistor  Co.,  700  W. 
i  Virginia  St.,  Milwaukee  4.,  Wise., 
j  is  manufacturing  oval  type  wire 
!  wound  resistors  designed  to  give 

!  higher  wattage  ratings  within 

small  space  limitations.  These 

small  resistors  are  equipped  with 
an  aluminum  mounting  strip  to 
provide  cooler  operating  tempera¬ 
tures  and  greater  dissipation  of 
heat  caused  by  intimate  contact 

with  the  ceramic  core.  Spacers  at¬ 
tached  to  the  ends  of  the  aluminum 
strip  permit  easy  stack  mounting 
and  better  heat  conduction  to  the 
mounting  surface.  The  resistors  are 
available  in  10  watts  (I  x  f  in.) 
and  15  watts  (3x1  in.)  sizes. 
They  are  wound  on  oval  steatite 


Want  mart  bifonaatiea?  Um  port  card  oa  lart  papa. 
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NEW  PRODUCTS  (continued) 

cores  with  silver  soldered  connec¬ 
tions  and  coated  with  vitreous 
enamel.  Samples  are  available  on 
request. 


Turnover  Pickup 

Pickering  &  Co.,  Oceanside,  N.  Y., 
has  developed  a  new  contribution  to 
the  technique  of  recreating  recorded 
music.  Model  260  turnover  pickup 
has  an  output  of  30  mv  at  10  cm 
per  second ;  and  it  mounts  easily  in 
any  type  arm.  Detailed  literature 
is  available  for  the  writing. 


Small  Variable  Transformer 

Pacific  Transducer  Corp.,  11921  | 
W.  Pico  B'lvd.,  Los  Angeles  64,  ' 
Calif.,  announces  model  226  small  | 
variable  transformer  for  portable 
use  in  factory  and  laboratory.  With 
a  primary  of  117  v  a-c,  50  watts,  the 
secondary  is  from  7  to  13  v  a-c  con¬ 
tinuously  variable  and  4  amperes 
continuous  duty.  It  can  be  used  for 
6  to  12-v  lamps,  small  motors, 
heater  elements  and  for  operation 
of  a-c  relays  and  solenoids.  The 
unit  weighs  3  lb.  Its  dimensions 


RESIN-IMPREGNATED  RESIN-FIILED 

CAPACITORS 


for  125°C  service -without  derating 


Mt  DURATOR  CAPACITORS 


Higher  working  temperatures  at  no  increase  in  size  are  now 
possible,  with  Tobe  Durators.  Features  of  these  capacitors  are: 

•  Brackets  conventional  JAN-C  types 

•  150°C  operation  for  20  hours  without  derating 

•  Welded  terminals  with  silicon  insulators 

•  Hermetically  sealed  metal  cases  in  bathtub,  deep-drawn, 
and  lock-squeeze-seam  styles 

•  Capacitance  drift  below  7*/^%  from  — 65®C  to  +125‘’C 

•  Power  factor  below  1.5%  from  — to  -f-125°C 

•  Suitable  as  coupling  capacitors  at  low  signal  voltages 


Write  for  data  sheet  listing  available 
ratings  and  sizes. 


TOBE  DEUTSCHMANN 


CORPORATION 


NORWOOD,  MASSACHUSETTS 
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CAROL 

multi-conductor 
cable 


Here's  the  cable  that  gives  the 
best  in  electrostatic  and  inter¬ 
ference  shielding — for  station¬ 
ary  and  portable  microphones, 
speakers,  P.  A.  systems,  auto¬ 
mobile  radios  and  other  elec¬ 
tronic  devices. 

Tinned  soft  copper  conductors 
are  stranded  for  exceptional 
flexibility,  paper  served  for 
easy  stripping,  individually 
insulated  with  low  capacitance 
rubber  or  polyethylene,  in  some 
sizes.  Wires  are  cabled  to  per¬ 
fect  roundness,  cotton  served 
and  shielded  with  tinned 
copper  braid.  Outer  jacket 
is  ^either  rubber,  neoprene  or 
plastic,  depending  on  service 
requirements. 

For  expert  engineering  assist¬ 
ance  and  prompt  service  on 
all  your  coble  applications, 
write  or  call  Carol  today. 


AGASTAT 


Compact . . .  Dust-Proof 

TIME  DELAY  RELAYS 

solenoid  actuated— pneumatically  timed 

Introduces  time  delays  into  a-c  or  d-c  circuits.  Easily 
adjusted  to  provide  delays  ranging  from  0.1  second  to 
five  or  more  minutes. 

The  AGASTAT  is  small,  light,  and  operates  in  any 
position.  Dust-proof  timing  chamber  assures  long  oper¬ 
ating  life  with  a  minimum  of  maintenance. 

Writ9  for  Bulletin. 

Depf.  AI-24, 


Division  of  Elastic  Stop  Nut  Corporation  of  America 
1027  Newark  Avenue,  Elizabeth  3,  New  Jersey 


★  TRANSFORMERS 

★  SATURABLE 

reactors 

★  ELECTRONIC  /M 
DEVICES 


Specialists  in  SMALL  quantities 
of  custom  built  transformers 
from  milliwatts 
to  50  KVA,  single 
or  polyphase—  / 


designed  and 
manufactured  to 
best  meet  your 
exact  requirements. 


Electran 

1901  CLYBOURN  AVENUE  •  CHICAGO  14,  ILLINOIS 


FG.  CO. 


Weet  Mcr*  interinoHeii?  Um  post  cord  oe  lest  pee*. 


Fehriwry,  1953  — ELECTRONICS 


NEW  PRODUCTS 


(cMtinucd) 


are  3J  in.  X  4  in.  X  3i  in.  high. 
Each  unit  is  supplied  with  a  6-ft  a-c 
cord. 


The  type  RVP3-S121  solves  the  following 
mathematical  equation: 


Miniature  Connector  Hood 

DeJur-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y., 
announces  the  addition  of  a  new 
hood  to  the  series  20  miniature  hex¬ 
agonal  connector  line  of  Continental 
precision  connectors,  terminal 
boards  and  stand-off  terminals.  The 
type  C38-C  hood,  molded  from  mela¬ 
mine  with  aluminum  anodized  cable 
clamp  is  now  an  added  feature  to 
the  C5,  7,  and  9  contact  hexagonal 
connectors.  It  provides  for  strain 
relief  on  cable  assemblies  when  dis¬ 
engaging  connectors  in  hard-to-get- 
at  places. 


180°  S  0  ^  +180° 


SPECIFICATIONS 


•  Total  resistance:  2500  ±5% 

•  Conformity  to  function;  ±0.25%  Ein 

•  Function  Angle:  ±180° 

•  Mechanical  Rotation;  360” 

•  Dissipation:  2  watts  at  25” C. 

•  Life;  1,000,000  cycles  i 

•  Diameter;  3"  m 


Your  analog  computations  in  control  processes,  computers,  servomech¬ 
anisms,  and  telemetering  may  likewise  be  solved  by  Technology  Instrument 
Corporation  precision  potentiometers,  with  ease,  economy  and  extreme  ac¬ 
curacy.  Precision  non-linear  potentiometers  may  be  designed  to  meet  your 
requirements  from  either  implicit  functions  or  empirical  data.  Submit  your 
problem  today  for  our  analysis  and  recommendations. 

A  complete  line  of  standard  sizes  is  available,  ranging  from  7"  to  Vz" 
in  diameter.  Greatly  expanded  facilities  plus  mass  production  techniques  will 
meet  your  volume  needs  yet  maintain  precision  tolerances  in  both  linear  and 
non-linear  potentiometers.  Write  for  catalog  for  complete  information. 


Sharp'Cutoff  Pentode 

Radio  Corp.  of  America,  Harrison, 
N.  J.  The  5654  is  a  “premium” 
version  of  the  miniature  sharp-cut¬ 
off  pentode  6AK5  for  use  as  a  broad¬ 
band  r-f  or  i-f  amplifier  in  mobile 
and  aircraft  receivers.  Compact 
structure  provides  increased  mount 
strength  against  shock  and  vibra¬ 
tion.  A  pure-tungsten  heater  gives 
long  life  under  conditions  of  on-off 
switching.  The  tube  also  features 
high  transconductance,  low  inter¬ 
electrode  capacitances,  high  input 
resistance  and  high  signal-to-noise 
ratio.  A  recent  data  sheet  gives  a 
complete  technical  description,  in- 


EaglxMriag  Raprasaafafivas 

Cleveland,  Ohio  —  PRospeci  1-6171  Arnprior,  Ont..  Can.  —  Arnprior  400 

Chicaso,  111.  —  (JPiown  8-1141  New  York,  N.  Y.  —  MUrray  Hill  8-S85S 

RoehMer,  N.  Y.  —  Monroe  3143  Cambridge,  Mau.  —  ELiot  4-1731 

Canaan,  Conn.  —  Canaan  649  Hollywood,  Cal.  —  Hollywood  9-6303 

Dayton,  Ohio  —  Michigan  8721  Dallai,  Texas  —  Dixon  Si9l8 

Baltimore,  Md.  —  Plaaa  7694  Binghamton,  N.Y. — Binghamton  3-1311 


533  Mala  Straat,  Actoa,  MotiachasaHs,  Fkowa  Acton  3-7711 
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PRECISION  PAPER  TUBE  CO 


LANDIS  &  GYR,  INC. 

45  W,  4Sth  St.,  New  York  36 


IP ^ — * ^ 

ITSTRUMENT 

BALL  BEARINB  I 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION  TUBES. 
INCANDESCENT  UMPS,  GLASS  UTNES  (or  HLEVlStON  TUBES 

W«  mok*  TransforiMri,  Spot  and  Wirt  Butt  Wtidtn,  Wirt  Ctttiiit  Machiiitt  and  500  tlfcar  llttH, 
itdnptMoMt  it  tout  ^eductiot.  Eiiltr  Etgitttrs  art  cotstautty  dtvtlepitg  Ntw  Equiptitat.  If 
l^u  prtftr  your  out  dmigni,  lot  ut  build  mttt  for  you.  Writt  to  Clwrlot  Eitltr  wbo  M«  lorvod 
Tht  Itdustry  ovtr  12  ycort. 

Mocbiott  lor  smoll  Rodio  Tubt*  of  oil  kitdt: 

High  Temperature  Hydrogen  Electric  Furnaces 

Hydrogen  atmosphere  heoting  chamber,  hydrogea  drying  tower,  water  cooled  enlood- 
ing  chomber,  heat  control  with  air  cooled  transformer  with  II  position  tap  twitch. 
Automatic  temperature  control  (optional)  standard  furnaces  from  1"  bore  18()0*  C  to 
8"  bore  1100°  C.  Molybdenum  wound  heating  units,  loading  and  unlooding  chamben 
equipped  with  safety  doors.  Supplied  with  hydrogen  flow  gauges.  Made  to  order  in 
many  sizes. 


HIGH  TEMPERATURE  FURNACES  MADE  BY  EISLER 


EISLER  ENGINEERING  CO.,  Inc 


In  Hm  new  RMB  FILMOSEAL  bearing,  a 
tapillory  film  of  oil  forms  between  qrlin- 
drkol  washer  (A)  and  the  tapered  O.D.  of 
inner  rote  (I).  This  strong  film  of  oil  seals 
the  bearing  —  keeps  the  lubricant  in, 
keeps  dirt  out  —  yet  there  is  no  rubbing 
contact  between  the  sealing  elements. 

The  FILMOSEAL  bearing  thus  has  all  the 
advantages  of  a  sealed  bearing,  plus  the 
frHdom  of  rotation  of  on  open  beoring: 


•  FermHt  the  use  ef  ell  Instead  ef 
grease  as  e  lubricant. 

•  lew  starting  and  running  torque. 

•  Torque  constant  ever  long  perleds. 

•  Ad|ustt  fer  pressure  varlatlont. 

•  No  beating  or  scoring  at  high  speed. 

•  Remains  sealed  In  any  pesHlen. 

•  Maintenance  Is  greatly  reduced. 


PAPER  TUBES 


Made  of  the  finest  dielectric  kraft,  fish  paper, 
acetate,  or  combinations,  PRECISION  Paper  Tubes 
are  die-formed  under  heat  and  pressure.  Uniformity, 
strength,  and  light  weight  ore  assured.  High  manu¬ 
facturing  standards  and  rigid  testing  result  in 
maximum  insulation,  heat  dissipation,  and  moisture 
resistant  characteristics. 

Available  in  any  shape,  length,  I.D.  or  O.D.  Finished 
to  your  exact  specifications. 

Send  today  tor  free  sampio  and  roquost 
now  Arbor  List  of  over  1500  sizes. 


FILMOSEAL  procision  bearings  ore  available 
in  10  bore  sites  from  2  mm.  (.0787")  to 
8  mm.  (.3150")  and  corresponding  O.D. 
from  6  mm.  (.2362")  to  22  mm.  (.8661"). 


WRITE  FOR 
COMPLETE 
DESCRIPTIVE 
LITERATURE 
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NOfiMAu/eo  AMPuTuot 
V.  FfitQUtNCY 
GAIN  =  100 


NtW  PtODUCTS 


(ceiitiiiiit4) 


eluding  characteristics  charts  and 
dimensional  diagram. 


Technology  Instrument  Corp.  Presents  o 
Compactly-Built  Wide-Band  Decade  Amplifier 

Featured  by  its  wide  band  response,  high  input  impedance,  low  output 
impedance,  and  compact  dimensions,  TIC’s  Type  500- A  wide  band  decade 
amplifier  is  excellent  as  a  general  purpose  laboratory  instrument.  Here  is  an 
instrument  for  special  applications  requiring  a  zero  phase  shift  and  high 
stability  of  gain.  TIC  increases  the  general  utility  of  this  amplifier  by  includ¬ 
ing  a  self-contained  power  supply  and  cabinet  or  rack  mounting. 


Maj(netic  Signal 

Federal  Telephone  and  Radio 
Corp.,  Clifton,  N.  J.,  has  developed 
a  new  magnetic  switchboard  signal 
capable  of  providing  both  visual  and 
audible  indication.  Designed  for 
fast  indication,  long  life  and  de¬ 
pendable  performance  under  rugged 
conditions,  this  sturdy,  compact 
magnetic  unit  supplants  the  me¬ 
chanical  operation  common  to  the 
old-type  drop  signal.  It  is  only  1  in. 
sq  X  3i  in.  long,  and  operates  on 
8  ma  d-c  or  8  ma  a-c  in  series  with 
selenium  rectifier  equipment  or  its 
equivalent.  The  unit  is  equipped 
with  a  contact  for  an  audible  signal 
when  required.  The  new  signal  is 
dust  and  moisture  proof,  nonposi- 
tional  and  constructed  to  withstand 
severe  vibration.  It  has  high  sensi¬ 
tivity,  a  luminous  face  indicator 
that  is  clearly  visible  day  or  night, 
and  the  signal  is  mechanically 
restored. 


SPECIFICATIONS: 

AmpliScotion  :  10,  100  and  1000  times,  selected  by  3-position  rotary  switch. 
Frequency  Response:  Flat  to  ±  .5  db  from  S  cycles  to  2  mc  on  gain  of  10;  Flat  to 
^  .5  db  from  5  cycles  to  l.S  mc  on  gain  of  100  i  Flat  to  ±  .8  db  from 
5  cycles  to  1  mc  on  gain  of  1000. 


Ampllflcotion  Accuracy:  ±  2%  of  nominal  —  dependent  on  precision  resistors  only; 
Unaffected  by  normal  tube  characteristics  or  line  variations. 

Ptiote  Shift  on  All  Ranges:  0  tO  ^  2*  from  20  cycles  through  100  kc 

Gain  Stability  on  All  Ranges:  Constant  with  line  voltages  of  105  to  124  volts. 

Noise  and  Hum:  60  db  below  maximum  output  voltage  with  input  shorted. 

Input  Impedance:  Approximately  160  megohms  shunted  by 

Output  Impedance:  Approximately  200  ohms. 

Output  Voltage  on  All  Ranges:  20  volts  maximum  output  across  a  load  of  20  k  A  or 
greater. 

Power  Supply:  105-125  volts,  50-60  cycles  self-contained  power  supply  requiring 
approx.  30  watts.  (230  volt,  50-60  cycles  models  available). 

Mounting  Dimensions:  Single,  in  cabinet:  13^”  wide  x  5"  high  x  9^*  deep.  (11^^ 
*  3^1"  panel)  Single,  for  rack:  19"  wide  x  3‘/i"  high  x  8^"  deep. 

The  low  distortion  is  a  feature  much  desired  in  amplifiers  of  this  type. 
Further  information  and  details  gladly  sent  upon  request. 

fitgineering  ••preseeteMves 

Chicago,  III.  —  UPtown  S-IMI  Arnprior,  Oat.,  Can.  —  Amgrior  400 

CIcvcIarid,  Ohio  —  PRoipcct  1-6171  Hollywo^,  Cal.  —  HOIlywood  9-630S 

Waltham,  Matt.  —  WAItham  5-6900  Dtllat,  Texas  —  Dixon  991S 
Boonton,  N.  J.  —  Boonion  6-1097  ResaUnO,  Ntv  Jarsty—  Caldwell  6-494S 

Oajrton,  Ohio  —  Michigan-S73l  Wyncota,  Pa.  —  Ofwnti  nOS 

SIlTcr  Spring,  Md.  —  Sllge  7-5M 


L-V  Power  Supply 

Owen  Laboratories,  9130  Orion 
Ave.,  San  Fernando,  Calif.  The  type 
200  low-voltage  power  supply  is  a 
highly  regulated  unit  for  use  with 
resistance  strain-gage  elements, 
and  for  similar  exacting  applica¬ 
tions.  Output  is  one  ampere  maxi- 


535  Main  Stroot,  Aefen,  MatsoclintaHt,  Tgl.  ACfan  3-7711 
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Rtseareh  •  Otvelopment  •  Engineering  •  Manufacturing 

CUSTOM  BUILT  ELECTROMCS! 

CDC  are  designers  and  engineers  of  Electronic  Devices 
to  fit  your  requirements. 


•  Digital  and  Analogue 
Computers 


•  Product  Engineeing  and  Design 

•  Parts  Machining  and  Assembly 


•  Test  and  Measuring  Equipment  •  Instrument  and  Elecrtonic 

Equipment  Overhaul 

•  Servo  Systems 

•  Field  Maintenance  of  Electronic 

•  Instrumentation  Computers 

•  Engineering  Consulting  Service  •  Developments  for  Armed  Forces 


yOUK  CNQUIRItS  WILL  ktCilVl 
PkOMPT  AND  tFFICItNT  ATTINTION 

COMPUTING  DEVICES  of  CANADA  LIMITED 

General  Offices — 338  Queen  Street  Laboratories — 475  Cambridge  Street, 
Ottawa,  Ontario,  Canada 


FOR 

TRANSISTORS 


lr«  line  with  our  specialization  in 
wire  for  new  applications,  we.  pro¬ 
duce  wires  of  composition  suitable 
for  the  monufocture  of  Tronsistors; 
including  GAlllUM  GOLD  ond 
ANTIMONY  GOLD.  These  olloys 
have  been  made  to  fill  a  specific 
need  orising  from  new  develop¬ 
ments  in  this  field. 

Other  wires  we  make  regularly 
far  similar  application  are 
PHOSPHOR  BRONZE,  bare  ar 
electroplated,  and  PLATINUM 
Alloys  produced  to  meet  rigid 
specifications  of  tensile  strength, 
size  and  straightness. 


tot  to9t%t 

lf»f  of 


SIGMUND  COHN  CORP. 

1Jl  SOUTH  COlUMSUS  AVfNUt  •  MOUNT  VftNON  NtW  rOtV 


the  annual 

electronics 


GUIDE 

is  the  electronic  engineer’s 

BREADBOARD 
WHO’S  WHO 

for 

quick,  accurate 
answers  to  any 
questions  about 

COMPONENTS 

EQUIPMENT 

MATERIALS 

used  in  electronics 

tC  itt... 

tk.  electronics 

BUYERS’  GUIDE 

'‘The  Book  that  has  all  the  answers” 

A  McCnAW-HIll  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 
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NEW  PRODUCTS  (continued) 

mum,  at  from  0  to  15  v  d-c  Where 
absolute  freedom  from  drift  is  re¬ 
quired  a  small  chopper-amplifier 
provides  precise  stabilization 
against  an  external  reference.  The 
supply  may  be  rack  mounted. 


Streanilineil  Speaker 

Carbonneau  Industries,  21  Ionia 
N.  W.,  Grand  Rapids,  Mich.  The 
Gold  Cup  speaker  features  the 
ultimate  in  simplicity  of  design, 
thus  eliminating  costly  bulk  and 
weight.  Ten-inch  Gold  Cups  are 
now  available  with  2.15  oz  magnet, 
1-in.  voice  coil,  and  1.00  oz  mag¬ 
nets  with  1-in.  voice  coil,  both 
supplying  flux  in  the  air  gap  equiva¬ 
lent  to  speakers  using  up  to  50  per¬ 
cent  more  magnet. 


- 


Strip- Wouml 
Transformer  Cores 

Permoflux  Corp.,  4900  West  Grand 
Ave.,  Chicago  39,  Ill.,  announces  the 
availability  of  its  new  Cee-Cor 
.strip-wound  transformer  cores, 
manufactured  from  grain-oriented 
silicon  steel  strip  to  exacting  me¬ 
chanical  and  electrical  tolerances. 
These  units  give  the  transformer 
engineer  cores  of  extremely  high 
efficiency  and  permeability  and  are 
particularly  suited  to  designs  where 
space  and  weight  are  critical  fact- 
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Attention! . . .  ELECTRONIC 
DEVELOPMENT  ENGINEERS 

Reduce  your  problems  with  the 
NEW  EUREKA  ^'SNAPPER'' 

THERMAL  TIME 
DELAY  RELAY 

Features  .  .  .  Snap  action.  Single  Pole  Double  Throw. 
Lightweight.  Low  operating  temperature.  Operates  in 
any  position.  High  contact  rating.  Gas  filled.  Low 
heater  current.  Durabilfty 
and  long  life. 


VOLTAGE:  6  3,  26  5 
1 15  volts  (A  C.  or  D.C.) 
or  as  required 

AMBIENT  TEMPERATURE  RANGE 
-60  C.  to  +  80  C. 

ENVELOPE:  Miniature, 
or  octal  metal. 

TIME  DELAY  PERIODS: 

Preset  from  5  seconds  up. 

VACUUM;  Evacuated,  inert 
gas  filled. 

HEIGHT:  114"  maximum  seated. 

\  EUREKA  PRESENTS  POSITIVE 

Thej  ELIMINATION  OF  CHATTERING  is  accognplished  with  tl>e  incor-, 
poration  pf  "POSITIV^  SNAP  ACTION'!  in  the  EUREKA  "SNAPPER" 

.  .".  LEADING  electronic'  MANUFACTURERS  have  acknowledged 
the  new  EUREKA  "SNAPPER"  as  a  major  advancement  in  this  field, 
and  have  already  accepted  this  relay  as  a  standard  component  of 
their  latest  equipment. 

Inquiries  are  invited  .  .  .  send  for  our  "Bulletin  Number  Snapper" 

EUREKA  TELEVISION  AND  TUBE  CORP. 

Manufacturers  of  Cathode-Ray  Tubes  and  E  lect  r  onic  Products 
69  FIFTH  AVE  HAWTHORNE  N  J  .TEL  HAV/THORNE  7-3907 


/ 


FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


lELEWAVE  LABORATORIES.  INC 


100  Metropolitan  Ave. 


Brooklyn  il,  New  York 


I  FERRANTI  ELECTRIC,  INC. 

I  30  tock«MI*r  Plata  •  Now  York  20,  N.  Y 
I  FERRANTI,  ITD.,  Hoilinwood,  England 

I  FERRANTI  ELECTRIC  ITD., Toronto,  Conoda 
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This  instrument  permits  voltage 
readings  on  AC  or  DC  circuits  of 
very  high  resistance.  The  only  cur¬ 
rent  drown  is  the  very  small  leak¬ 
age  current  and  o  very  low 
capacitance  current  on  AC  circuits. 
Very  useful  for  the  many  high  volt¬ 
age— low  current  circuits  employee^ 
in  nuclear  research.  Available  with 
full  scale  voltages  ranging  between 
300  and  3500  volts.  Special  lab¬ 
oratory  instrument  available  with 
full  scale  reading  of  1 50  volts.  Full 
scale  capacitance  ranges  from  8 
mmfds  for  the  3500  volt  model  to 
1 00  mmfds  for  the  1 50  volt  instru- 
ment.Magnetic  damping.  216'’dial. 
Write  for  complete  specifications. 


Weat  MM*  tafaniMtiwiF  Um  pMt  card  m  last  pog*. 
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201  CHAPMAN  ST.,  PROVIDENCE  5,  R.  I. 


TYPICAL  APPLICATIONS 

•  Powtr  matiurcmcnt  ti  any 
frequency 

•  Matched  termination!  for  wave 
ouidai  or  coaaial  lines 

•  Resistive  power  pickup  loops 

•  RF  pads  or  attenuatois 

•  Dummy  loads 

•  Temperature  measurements 
a  Imp^ance  matching 


SPECIFICATIONS 

Resistance;  50  ohms  standard,  other 
values  on  request. 

Tolerance;  5%  or  10% 

Wattage;  'A  watt  continuous  duty 
at  K*C 

Size;  1/16  inch  diam.  i  3/16  inch  long 

Tarminals;  Tinned  sections  1/16  inch 
long 

Film  Length;  Type  R-063  —  1/16  inch 
Type  R-093  —  3/32  inch 

Temperature  Coefficient; 
approx.  O.OOIf  ohms/ohm/*C. 

Power  Sensitivity;  Approx.  10  ohms/ 
watt 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies, 
POWER  CAPACITY  of  'A  watt  pro 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 


TANDEM  TERMINALS! 

yUlac/u’d  and  Sci'dt'tiul  “ 

at  'iati.'J  up  tiX 

1200  Per  Hour 


Coital  aro  roducad.  production  IncrooMd  and  moro  offlciont  tormina- 
ttoni  consialonlly  roaull  whon  P-M  Pre-Soldorod  Tondom  Torminala 
aro  machlno  anachod  and  ooldorodi  Produced  In  conttnuoua  iorin. 
ond  auppliod  on  rooU,  P-M  Tondom  Torminola  oro  applied  in  our 
mochino  thot  cute  oil.  clinchoo  and  eoldors  torminala  to  wiroa  In 
one  inatontemooua  operation.  Thia  method  hoa  reploced  alow,  coatly 
hand  attachment  in  many  leading  planta.  Handling  of  looae  termi- 
nala.  aolder  and  flux  are  eliminated  to  cut  coata  ond  hooat  produc¬ 
tion  on  long  runa.  Stondard  typea  cnrailoble.  Send  for  detailed 
information,  and  encloee  aomple  of  terminol  and  wire  now  uaed. 
Addreaa  Dept.  E. 

For  ordinary  runa  In  moderate  quontitiea  we  continue  to  produce 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 
We  are  alao  largo  producera  of  SMALL  METAL  STAMPINGS. 
Modern  plant  with  complete  equipment  for  large  volume  production 
of  itomped  metal  porta  In  accordance  with  cuatomera'  printa. 
Moderate  die  chorgea.  Prodalon  work.  Prompt  aervice. 


A  TRUE 

ElECTROmTie 

VOLTHETEE 


PATTON-MacGUYER  COMPANY 


NEW  PRODUCTS 


ors.  Cee-Cor’s,  wound  from  1,  2, 
4  and  12-miI  material,  are  available 
in  a  wide  variety  of  standard 
window  sizes  and  build-ups.  Facil¬ 
ities  also  make  possible  the  winding 
of  special  cores  for  unusual  applica¬ 
tions. 


Germanium  Rectifiers 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  new  diffused 
junction  germanium  rectifiers  for 
use  in  computers,  magnetic  ampli¬ 
fiers,  tv  receivers  and  telephone 
switchboards.  The  four  models  in 
the  new  series  are  hermetically 
sealed  and  extremely  small  in  size. 
Forward  resistance  of  the  new  units 
is  very  low,  less  than  2  ohms  at 
rated  load.  Back  resistance  and 
peak  inverse  voltages  are  high. 
Peak  inverse  voltages  range  from 
100  to  400  V.  The  d-c  output  cur¬ 
rents  into  a  resistive  load  range 
from  75  to  500  ma.  Full  load  voltage 
drop  is  0.5  in  three  models  and  0.7 
in  the  fourth.  All  ratings  are  at 
ambient  temperature  up  to  55  C. 


Audio  Amplifier 

Summit  Electronics,  Inc.,  7  In¬ 
dustrial  Place,  Summit,  N.  J.  A 
new  precision  audio  amplifier  com¬ 
bines  unusually  low  signal-to-noise 
and  distortion  factors  with  high 
power  output.  The  equipment  is 
available  in  several  models  for  vary- 


millivolts  to  hundreds 
of  volts 

AIRPAX  CHOPPERS 
operate  well 
and  reliably 


A-SM 
40  CYCUS 
4  VOiTS 

Renurksbiy  lone  lit* 
ehopper!  Hermetically 
eeaM  with  a  t.1  volt 
coil;  adjusted  to  a  4i* 
phase  Im  at  >0  cycles; 
contact  dwell  time  about 
1(0*.  Operates  ovsr  tra- 
mendous  tamparatura 
range  ot  our  othw  units. 


400  CYCUS 
4  VOLTS 

Wilhatsnds  lOg  vibra¬ 
tion  operating;  tOg  non- 
opsrating:  can  be  used 
reliably  from  —70  to  100* 
C.  Phase  lag  W*,driv*  to 
square  wave,  adjusted 
lor  380  to  420  eyclaa. 
Harmatically  aealad; 
rugged,  stable. 


positive  performance 
from  70°  below 
to  100°  C  ’ 

or  while  being 
vibrated  or  shocked 
far  beyond 

,  '  .  ^  '  '  '  '  '  '  '  ^  r 

usual  test  extremes! 


•  I  ilCSSI 

MIOOIE  RIVER 


BAIT  70,  MD 
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Waat  nMT*  InfanaatianE  Ut*  past  card  *a  lart  pag*. 


EXAMPLE 


HAVING  HEADER  TROUBLES? 


DX  RADIO  PRODUCTS  CO 


CfMfAAl  OfUClS  2300  W  AgMITAGl  AVI  .  CHICAGO  42.  Ill 


wKtKKKtKKtKimmmmiStt  Working  with  the  North  Electric  Man¬ 
ufacturing  Co.,  Gallon,  Ohio,  we  developed  a  new  miniature  hermetically 
sealed  relay  to  meet  exacting  military  requirements.  Features  include  an 
8-terminal  sealed  header  .600"  O.D.  and  a  new  design  balanced  armature 
relay,  sealed  in  a  }"  x  {"  x  {”  drawn  aluminum  can.  The  entire  unit  may 
he  panel  mounted  from  either  the  top  or  bottom.  The  unit  can  be  furnished 
either  with  a  dry  air  fill  or  vacuum-pumped  and  pressure  filled  with  dry 
nitrogen. 


M«it  cemprafianiiv*  and  acturata  purcfiot- 
Ing  and  ceif-onafyift  taal  In  tuba  Mstaryl 
Product  of  over  2  years’  research. 
Covers  every  tube  type  and  crystal 
manufactured  in  U.S. — from  tiniest 
crystal  to  largest  transmitting  tube 
— including  . . . 

Amperax  •  Betnoc  •  Chalhom  •  Cefron 
Du  MonI  •  Eimoc  *  Fadaral  *  Ganarol  Elactric 
Hytron  *  Industre  *  Lewis  t  Kaufman 
Miochltll  •  National  *  National  Union 
North  American  Philips  •  Philco  •  Raytheon 
RCA  •  Sperry  •  Sylvania  •  Taylor  •  Tung- 
Sol  •  United  *  Western  Eiectric  •  Westinghouse 
Teffs  fist  prices  and  your  currant  costs  for 
ever  4,000  tube  types!  Kept  up-to-date 
by  State  Labs’  famous  Weekly  Mar¬ 
ket  Guides  mailed  free  to  all  owners 
of  the  Tube  Buyers’  Guide.  In  loose- 
leaf  form,  alphabetically  and  nu¬ 
merically  indexed  for  quick,  easy 
reference. 

PRAISED  BY  INDUSTRY  LEADERS 

SafJ  If'.  L.  UrfuiArl, 

UrfA- 

AatI,  out  of  Amtrt- 
Itading 

t«fr 

“Without  doubt  your 
new  19&S  U.S.  £lec- 
tronic  Buyers' 

Guide  contains  the 
extensive  tube  cost  in- 
formation  ever  hit 
the  tube  markets  of  this 
country.  invaluabie 
to  me  —  wouldn't  be 
without  it  for  a  day." 


UblllUiSBilXiliUiBUttBtiU&i  We  make  all  types  of  Sealed  Headers, 
ranging  from  simple  2-  and  3-electrode,  crystal  holder  bases,  and  standard 
octal  headers,  to  14-  and  16-terminal  headers  for  sealed  Transformer  and 
Relay  applications.  (Also  a  variety  of  special-design  headers  and  ter¬ 
minals.)  Write  for  catalog  and  quotes. 


THE  HERMASEAL  COMPANY,  Inc 

Elkhart  10,  Indiana 


It’s  Engineered  for 
TOP  PERFORMANCE 
...  in  Production  MOW! 


This  new  DX  90®  Deflection  Yoke  has 
everything  a  television  receiver  manufac¬ 
turer  wants  ...  a  sharp  full-screen  focus, 
a  minimum  of  pincushioning,  the  ultimate 
in  compactness  and  a  price  that’s  down¬ 
right  attractive.  Because  this  yoke  has  been 
brilliantly  designed  for  mass  production  on 
DX’s  specialized  equipment,  it  warrants 
immediate  consideration  in  your  27”  re¬ 
ceiver  plans.  Write  us  today. 


f$r  m/t  iki  mmt 


Nolo;  This  Tube  Buyer*'  Guide  i*  necessarily 
restricted  to  Purchasinu  Aicents,  Manufac¬ 
turers.  Industrials,  Government  Aaencies, 
Distributors,  ELximrtcrs.  Please  fill  out  the 
coupon  in  full  and  attach  to  your  letterhead. 


STATE  LABS,  INC.  d.p».  e 

37  East  3Rlh  SI.,  Naw  York  16,  N.  Y. 
Sand  ma  your  FREE  1953  U.S.  Elacironic 
Tuba  Buyari*  Guida. 


DEFLECTION  YOKES  . .  .  TOROID  COILS  . . .  CRYSTALS 
I.  F.  TRANSFORMERS  .  .  .  R.  F.  COILS  .  .  .  DISCRIMINATORS 
SPEAKERS  ...  TV  TUNERS  ...  ION  TRAPS  . . .  TRANSFORMERS 


BEST  OF  ALL^ 
VINYLITE 
IS  ADAPTABLE 
TO  ANY 
MARKING 
^  DEVICE!  A 


sornp**' 


II  \niormoHon 

♦his  coupon 


(continued) 


NEW  PRODUCTS 


ing  input  impedance  requirements, 
while  output  impedance  is  switch 
controlled  from  4  to  600  ohms  in  all 
models.  Employini?  neprative  feed¬ 
back  on  all  stage.s,  the  new  amplifier 
offers  extremely  stable  characteris¬ 
tics.  Distortion  is  less  than  1.0  per¬ 
cent  at  the  full  rated  output  of  30  w 
while  frequency  response  is  excep¬ 
tionally  flat  over  a  30-cps  to  15-kc 
ranffe;  with  a  hi^h  impedance  input 
the  re.sponse  is  flat  ±0.2  db  over 
the  entire  ranjre,  and  similarly  low 
variances  are  encountered  when 
low  bridging  or  terminating  im¬ 
pedances  are  used.  All  components 
have  been  carefully  cho.sen  to  a.ssure 
fulfillment  of  the  flat  frequency 
response,  low  distortion  and  noi.se 
characteristics  for  which  the  ampli¬ 
fier  was  designed. 


,f  VINYLITE 

ter  than  rubber  a 


Acid  etching  inks,  used  for  permanent  stamping  on  metal  and  all  non-porous 
surfaces  will  eat  away  al  robber.  Vinylite  resists  this  action  —  gives  longer 
life  by  far  I 


ENGRAVED  VINYLITE  STAMPING 
GIVES  RAZOR-SHARP  IMPRESSIONS  EVERY  TIME 


Heavy  base  inks  will  clog  shallow  rubber  stamp  faces  rapidly.  Our  deep- 
molded  engraved  VINYLITE  stamp  faces  have  more  than  three  times  the 
depth  of  ordinary  rubber  stamps.  Markings  always  remain  super  sharp  .  .  . 
an  important  advantage  since  this  mark  is  a  permanent  record  of  your 
inspector's  approval. 


^VINYLITE 

HAS  CUSHION-LIKE  RESILIENCE 


Our  VINYLITE  molding  process  includes  a  timed  curing  that  imparts  to  this 
versatile  plastic  all  the  elasticity  of  rubber.  Resilient  VINYLITE  resists  abrasive 
action,  conforms  to  irregular  surfaces  .  .  .  and  lasts  much  longerl 


We  recommend  the  following 
for  standard  inspection  procedures 


Bandwidth  CompreNNor 

Haller,  Raymond  and  Brown, 
Inc.,  State  College,  Pa.  The  Rafax 
bandwidth  compre.saor  is  a  device 
for  laboratory  use  in  connection 
with  testing  radar  relay  equipment 
and  processes.  It  accepts  radar 
video  signals  from  a  search  type 
radar.  These  signals  usually  have  a 
bandwidth  of  from  1  to  5  me.  Its 
output  is  a  compres.sed  video  signal 
whose  bandwidth  is  of  the  order  of 
1  to  5  kc.  The  device  takes  advan¬ 
tage  of  the  inherent  redundancy  in 
radar  signals  and  of  the  fact  that 
the  usual  ppi  type  radar  picture  can 
be  reproduced  at  a  bandwidth  of 
only  a  few  kc.  Since  the  Rafax  unit 
should  be  matched  to  the  parent 
radar,  each  application  calls  for  a 


HOW  ABOUT 
DELIVERY? 


KRENGEl  MANUFACTURING  CO.,  INC. 
227  Fulfon  St.,  N*w  York,  N.  Y. 

Utott  stnd  th»  following; 

□  FREE  Vinylit*  SompI* 

&  Pric*  List 

NAME _ 


We  vfork  fast!  Any  design 
duplicated,  affixed  perma¬ 
nently  to  the  stamping  de¬ 
vice  your  procedure  requires, 
(or  we'll  recommend  and/or 
design  one). 


Please  have  talesman  call 
for  appoinfment 


COMPANY 


STREET 


ZONE 
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ACME’S  /l/eHJ  REGULATED  D.C 
POWER  SUPPLIES 


ELECTRONICS.  INC 


NtW  MODELS 


NEW  DESIGNS 


BENTON  HARBOR  14, 
MICHIGAN 


Amitian  Tuivision  t  Radio  Co 

fP3f 

VAIN!  PAUL  \  MINNISOIA-U  \  A^ 


ROCKE  INnRNATtONAl  CORP. 

13  foE»  40**' 

NfW  VOtK  city  Td' 


Incorporating  the  use  of  mag- 


For  Invorfing  0.  C.  to  A.  C.  i  .  • 
Spocially  Doilgnod  for  oporotbig  A.  C 
lodioi,  ToloviMOn  Sols,  AmpIMors,  Ad> 
dross  Sysloffls,  and  Radio  Tost  Eqwip*  A 
moat  from  0.  C  Voilagos  in  Vohidos, ^ 
L  Ships,  Trains,  Honos  and 

\  InO.COistricH. 


Pobruarr,  1953  >- ELECTRONICS 
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NEW  PRODUCTS  (contimwd) 

tailor-made  model  in  which  the 
motor  scan  rate  and  integrator 
storage  time  are  optimized. 


Combination  Rheostat 

Rex  Rheostat  Co.,  3  Foxhurst 
Road,  Baldwin,  L.  I.,  N.  Y.,  has  in¬ 
troduced  a  new  vernier  rheostat  for 
extremely  fine  control  of  current 
and  voltage.  It  consists  of  a  com¬ 
bination  of  a  standard  tubular 
rheostat  with  a  turnable  vernier 
rheostat  in  series  or  in  parallel  con¬ 
nection.  Each  step  on  the  vernier 
has  about  Ath  of  the  ohmic  value 
of  one  winding  of  the  main  rheo¬ 
stat.  Each  rheostat  is  provided  with 
a  dial,  making  exact  settings  of  the 
slider  positions  possible.  Ask  for 
catalog  No.  5. 


Half-Wave  Rectifier 

General  Electric  Co.,  l  River 
Road,  Schenectady  5,  N.  Y.,  has 
added  to  its  industrial  tube  line  a 
half-wave  rectifier  designed  for  use 
in  h-v  rectifier  circuits.  The  type 
GL-4B32  is  designed  particularly 
for  use  as  a  rectifier  in  radio  and 
tv  transmitters,  industrial  heating 
oscillators,  and  other  applications 
where  high-voltage  d-c  is  required. 
The  tube  is  an  inert-gas-filled  tube 
that  will  operate  over  a  wide  tem¬ 
perature  range,  from  —55  to  -f-70 
C.  Use  of  an  inert  gas  instead 
of  mercury  permits  mounting  it  in 
any  position.  Maximum  ratings  for 


JJJJ^iCTROMIC  l^mORY 

MAGNETIC 

|n||H||||  DRUM  STORAGE 


AUTOMATIC  PROCESS 
CONTROL  SYSTEMS 


^  or  other 
^  HIGH  SPEED 
DATA  HANDLING 
REQUIREMENTS 


Investigate 
these 

Magnetic  Drum  Storage 
advantages 

•  Proven  dependability 

•  Large  storage  capacity 

•  Alterable  yet  non-volatile  storage 

•  High  speed 

K/tite 

for  this 
descriptive 
brochure 


*  'DM$ion  of  MEtuadL 

1902  Wost  Minnohatia  Avonuo,  Dept.  E-t,  St.  Paul  A,  Minnesota 


digital  COMPUTERS  DATA  HANDLING  SYSTEMS  .  MAGNETIC  STORAGE  SYSTEMS 
INSTRUMENTS;  .  ANALOG  MAGNETIC  RECORDING  SYSTEMS  .COMMUNICATIONS  EOUIPmENI 


ELECTRONICS  — febrtfory,  1953 


Waat  aMrt  iafaraMtioa?  Um  past  card  ea  last  pa««. 


mm 


§' 


w/i£crjwc  IV//r/^ffSYsr£/ifs 


Manufactured  by 

UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6th  STREET  •  MILWAUKEE  4,  WISCONSIN 


a  general 
universal 


TYPICAl  PLOTTINO 
APPLICATIONSi 


Cwrr«nt/V*H«g« 

llft/Dr«s 

fr««|w«iicy  rctpent* 
CMnpMtcr  •wtpwt  <Mrv«» 
TMNpvrMtwrc/Prvttur* 
Str«M/ttr«in 

TraM«Ut*r  «n4  Dio4* 
chamctarittict 

Inpwt/Awtpwt 

TMiip«'V*w*^/Actlvity 

x-(«y 


AUTOGRAF 


Now  you  can  expedite  your  research,  develop*  ' 
ment,  and  test  programs  with  the  AUTOGRAF 
—a  precision  recorder  that  automatically  plots 
curves  showing  relationship  between  a  dependent 
and  an  independent  variable.  Through  two  re* 
balancing,  servo-actuated  recording  axes,  the 
AUTOGRAF  draws  cartesian  coordinate  graphs 
from  any  data  that  can  be  reduced  to  el'-ctrical 
form.  You  save  the  time  it  would  ordinarily  take 
to  read  meters,  collate  data,  transfer  data  to  grid, 
draw  in  curves.. '.The  AUTOGRAF  does  all  this 
work  for  you,  plotting  the  data  simultaneous¬ 
ly  with  occurrence  of  the  phenomenon  being 
studied.  Too,  the  AUTOGRAF  draws  related 
curves  in  families  as  fast  as  input  information  can 
be  altered.  Without  any  additional  steps,  once  a 
test  is  run,  you  have  in  hand  a  complete,  accurate, 
pen-and-ink  graph, drawn  on  a  standard  SV^'xl  1' 
sheet  of  paper,  ready  for  study,  file,  notebmk,  or 
reproduction. 

SPECIFICATIONS:  —Two  independent  Krvo.actuMed  re- 
cording  axes:  input  free  of  ground,  a  Recording  ipaod, 
both  axes,  I  second  for  full  scale  travel,  a  Scales:  from 
0.5  millivolu  up  to  0.100  volts,  both  axes,  a  Full-raagt 
xero  set  on  either  axis  — plots  data  in  any  desired  quadraaC 
•  Sensitivity  — 200,000  ohms  per  volt,  S  microamperes 
drain  for  full  scale,  a  Site  and  weight:  I)'  x  13'  x  10"; 
3)  lbs.  a  Self-contained;  operates  from  115  volt  60  cycta 
line,  85  watts. 

uMOSELEYzi 

;  f**'  ,  '>  FRANCIS  L.  MOSELEY 

I  ’  1^25  N.  PAIR  OAKS 


PASADENA  3,  CALIFORNIA 


IF  THE  WIRING  FAILS 


SO  DOES  YOUR 
PRODUCT’S  REPUTATION 


FOR  DEPENDABLE  PRODUCT  WIRING  USE 

^muenae  Wimmb  Systims 

Year  after  year  —  for  over  ten  years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  150 
leading  manufacturers  of  electric  and  electronic  produrts. 
From  controls  to  complex  armed  forces  equipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 

To  assure  utmost  depiendability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  "on-scheoule  delivery” 
investigate  UNILECTRIC  today. 


WHEN  you  need  a 

quick'  answer  to 

WHO  MAKES  IT... 

Just  look  if  up  in 

tie  electronics 

BUYERS’ 

GUIDE 

There  are  . . . 

23,367  ANSWERS 

to 

1,445  PROBLEMS 

covering  every . . . 

COMPONENT 
EQUIPMENT 
and  MATERIAL 

used  In  every  phase 
of  electronics 

• 

GET  IN  THE  HABIT  OF 
LOOKING  IT  UP  IN 

the 

electronics 

BUYERS’  GUIDE 

A  McGRAW-HILL  PUBLICATION 
330  Wesf  42nd  Street 
NEW  YORK  36,  N.  Y. 


Wa*t  Mgr*  iMfcriMtioat  Um  pMt  card  ea  latf  page. 
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PRODUCTIMETEI^S 

SINCE  1879  [  CcuiAii  ZoeAAfiUiH<f  J 


Experienced  Electronics 

Production  Test  Equipment 

ENGINEERS 

Needed 


apply 

techniques 


Inquira: 

MGR.,  ENGR.  PERSONNEL 


At  your  aervice,  for  all 
small  bearing  problems, 
the  Bird  G>mpany 
engineering  staff  designs 
accurate  sapphire  and 
glass  jewel  bearings  used 
in  the  world’s  most  famous 
aircraft,  electrical  and 
timing  instrument'); 
weather  and  all  types  of 
recorders;  and  fine 
indicating  apparatus. 


P.  O.  BOX  1,  BUFFALO,  N.  Y. 


£  ELECTRIC 

tOMCTIMETKM 


Close  tolerances,  accuracy, 
and  long  life  qualify 
Bird  Jewel  Bearings  to 
insure  quality  in  your 
finest  instruments. 
Quotations  on  request  for 
jewels  made  to 
specifications  for  your 
individual  requirements. 


•CS*  und  •Y" 

ELEaRIC  PRODUaiMETERS 
Th«  answar  to  all  oloctric 
counting  roquiromonts 


Two  Companion  Counters  . . .  Two  Sizes  . . . 
Hi-Speed  . . .  Accurate  . . .  Long  Life . .  .Totally  Enclosed 

Speeds  of  1 000  counts  per  minute.  Both  rigidity,  and  protection  against  dust  and 
counters  give  maximum  readability.  De-  moisture  conditions.  Operate  accurately 
sign  fits  all  mounting  conditions  .  .  .  wide  current  fluctuations. 

panel  mounting  or  base  mounting.  Hard-  DURANT  MANUFACTURING  CO. 

ened  steel  working  parts  for  long  life  BuHum  St.  lU  Oronge  St. 

and  dependability.  Milwoukss  1,  Wit.  Previdsncs  3,  R.  I. 

New  type  case  for  compactness.  R,p,.wn»ofJy.f  M  Prindpot  CrtJes 


The  engineering  staff  of  the  Bird  Com¬ 
pany  is  at  your  service  for  all  small-bearing 
problems. 


SuepUrm  tmJ  gtmt  /nr^  #  PrreMtm  fIcM  (rtoAtaf 
rmU»  prarMM  pnJmeit  •  Smppkin  «qrW 

1  Spruce  Street.  'Waltham  54,  Moao. 
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PLATINO  PROCItS 

GUARANTEES 


ACCURATE  PLATING 

IN 

electronics; 


Since  1946,  M-W  LABORATORIES 
has  electroplated  precious  metal  for 
suppliers  to  the  U.  S.  Army,  U.  S. 
Navy,  Atomic  Energy  Commission 
and  to  leading  manufacturers  in  the 
electronics  industry. 


M-W  LABORATORIES,  featuring 
their  Mayhill  Plating  Process,  are 
equipped  to  plate  these  precious 
metals:  gold,  silver,  rhodium,  palla* 
dium  and  indium. 


Controlled  thickness,  smoothness, 
color,  hardness  and  adhesion  of  plat* 
ing  is  assured  through  constant 
testing  by  our  own  chemists  and 
engineers,  in  our  chemical  and 
metallographic  laboratory. 


Contact  us  for  a  nO'CosMO'you  con* 
sultation  on  your  plating  problems. 


M-W  Laboratories,  Inc. 

1824  N.  Milwaukee  Ave. 
Chicago  47,  Illinois 


NEW  PRODUCTS  (cMHmMd) 

the  GL-4B32  include  a  peak  maxi* 
mum  cathode  current  of  5  amperes, 
an  average  maximum  cathode  cur¬ 
rent  of  1.25  amperes,  and  a  maxi¬ 
mum  peak  inverse  anode  voltage  of 
10,000  V.  The  tube  is  recommended 
for  use  with  a  filament  voltage  of 
6  V  and  a  filament  current  of  7.6 
amperes. 


Oscilloscope 

Electronic  Measurements  Corp., 
New  York,  N.  Y.  Model  600  oscillo¬ 
scope  features  the  use  of  a  5VPI 
new  5-in.  scope  tube.  The  vertical 
amplifier  has  a  wide  band  and  can 
be  used  up  to  5  me.  A  two  step  at¬ 
tenuator  input  is  available.  Syn¬ 
chronization  is  available  on  either 
positive  or  negative  phase  of  in¬ 
put  voltage  through  the  vertical 
amplifier  or  from  an  external 
source.  A  multivibrator  type  of 
sweep  from  15  cycles  to  75  kc  is 
incorporated. 


Dynamotor 

Electro  Engineering  Products 
Co.,  609  W.  Lake  St.,  Chicago,  Ill. 
Model  ES-129  dynamotor  is  a 
4-commutator  unit  that  will  oper¬ 
ate  with  equally  efficient  perform¬ 
ance  from  6,  12  or  24-v  power  sup¬ 
ply.  Output  is  600  V  at  0.100 


Want  mort  information?  Um  poit  card  on  lait  pago. 
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SPACE 

WEIGHT 


FACTORS 
ARE  IMPORTANT 
^  LOOK  TO 


ALL-SYSTEM  Color  TV  Colossus 


COLO*  TV 


THROUGH  4DVANCID  RfSlARCH  6  DIVILORRAINT 


(88  MERRICK  ROAD  AMITYVILLE.'  N  Y 


TEKPHONE  AMITYVIUf  4  4446 


^  Turn  your  problem  over  to  the  • 

i.  W.  HAYDOM  COmf  AMY  —  past  masters  at  t 

solving  the  tough  ones.  ^ 

The  know-how  of  A.  W.  Haydon  ' 

f  Engineers  is  your  assurance  of  prompt, 

'  accurate  service  regardless  of  the 
intricacies  of  the  problem. 


international 

instruments 


Sand  for  catalog. 

Would  you  like  to  work  with 
us.^  We  need  qualified  engi¬ 
neers  mow.  Excellent  oppor¬ 
tunities  for  men  who  are 
looking  to  the  future. 


THE  IDEAL  SOURCE  FOR 
PRECISION-ENGINEERED 


0  M  P  A  N  Y 

235  NORTH  ELM  STREET 
WATERBURY  30,  CONNECTICUT 

Disitn  ind  Minytacture  ol  (lectricil  liaint  Deiitis 


PANEL  METERS 


VU  METERS 


ILLUMINATED  METERS 
MULTITESTERS 


FOR  AIRCRAFT,  GUIDED  MISSILES,  EUCTRONIC 
EQUIPMENT,  COMMUNICATIONS  INSTRU> 
MENTATION  AND  INDUSTRY 


Intarnotionol  Initrumants  ipaclolisat  oxcluslvaly 
in  minioturo  ond  Mb-mlniotura  alactricol  instrv- 
manh.  This  idaol  of  doing  ona  thing  wall  U  your 
osMronca  that  in  all  phota*  of  monufoctwra 
aoch  matar  Is  axtansivaly  tastad  and  inspactad 
to  maintain  rigid  standards  of  quality  and  par- 
formanca. 

Intarnational  Instrumants  Incorporotas  axclushra 
faaturas  of  quality  and  construction  that  provida 
oparation  comparabla  to  targar  sixad  modals  ■— 
your  guorontaa  of  full-tima  sarvicaability  undar 
oil  conditions. 

Tho  minioturo  and  sub-miniotura  motors  aro 
ospacially  odoptabla  for  usa  os  tost  instrumants 
built  into  on  installation.  A  switching  orronga- 
mont  allows  tha  chack-out  of  various  circuits  and 
aliminotas  tho  nocassity  of  portable  tastars. 
Enginoaring  data  shoots  for  standard  modals 
sent  on  request  .  .  .  special  Kolas,  ranges  and 
other  modifications  can  be  provided  to  meat 
your  spacificirtions.  Consult  our  onginearing  de¬ 
partment  giving  details.  Just  writei 


A  comprehensive  integrated  system  for  transmitting  and 
monitoring  self-created  as  well  as  remote-origin  signals. 

•  •  • 

TELECHROME'S  color  equipment  now  being  used  by  many  of 
the  nation's  leading  broadcasters,  receiver  manufactureYs  and 
laboratory  groups,  for  establishing  standards  and  for  further 
development  in  the  television  color  field. 

•  •  • 

Custom  made  laboratory-quality  instrumentation. 


2  in<et*national 
Mgy  instruments 

INCORPORATED 

BOX  3TS4,  NEW  HAVEN  IS,  CONN- 
URUON  ERBINCERt  IH  PRIRCIPU  CITia 
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Want  mare  infermotioa?  Usa  past  card  an  lost  | 
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This  outstanding  “  Standard  ”  V.H.F.  Attenuator  now  in 
its  second  year  of  production  remains  the  first  and  oniy 
accurate  instrument  of  its  kind  and  continues  to 
meet  a  heavy  demand  from  leading  organisations  and 
authorities  the  world  over. 

Four  models  now  available 


Charictorittic  Impodanco 

75ohmt  1  SOohmi 

0-9  db  in  1  db  tttpt 

0-90  db  in  10  db  ttopi 

Typo  7d600-A 

Typo74600-B 

Typo  7d6C0-E 

Typo  /d«00-F 

All  types  will  handle  inputs  up  to  0.25  watts. 

Accuracy  of  D.C.  adjustment 

0*9  db  Models :  The  insertion  loss  error  will  not  exceed  :j:0.05  db  for  any 
setting. 

0-90db Models  The  insertion  loss  error  for  the  90  db  setting  will  not 
exceed  i^O.3  db.  For  other  settings  this  limit  falls  linearly  to  a  value  of 
•  0.C6  db  at  the  10  db  setting. 


High  frequency  performance 

0-9  db  Models :  At  50  Mc/s  the  insertion  loss  error  for  the  9  db  setting  will 
not  exceed  f  O.ISdb.  For  other  settings  this  limit  falls  linearly  to  a  value  of 
:t0.05  db  for  the  I  db  setting. 

0-90db  Models:  At  50  Mc/s  the  insertion  loss  error  will  not  exceed  +0.ldb 
per  step.  N.B.  All  insertion  loss  errors  are  relative  to  zero  db  setting. 


Reedy  for  Building  into  your  own  equipment.  Calibration  charts  for  frequencies  up  to 
100  Mc'S  for  the  0-9  db  models  or  65  Mc/s  for  the  0.90  db  models  can  be  supplied  on  request. 


Standard  Telephones  and  Cables  Limited 

(AnI.T  T .  Attecmtt] 

TRANSMISSION  DIVISION,  NORTH  WOOLWICH,  LONDON,  EI6 


NIW  PRODUCTS  (continued) 

ampere.  Length  of  the  unit  is  101 
in.  and  diameter  is  4i  in.  Total 
weight  is  Hi  lb.  The  dynamotor  is 
intended  for  continuous  service, 
with  a  rated  temperature  rise  of 
50  C.  It  is  ideal  for  heavy-duty  or 
standard  use  in  communications, 
laboratory  applications,  and  wher¬ 
ever  power  supply  is  variable. 


Deflection  Yoke 

DX  Radio  Products  Co.,  2300  West 
:  Armitage  Ave.,  Chicago  47,  Ill.,  an- 
'  nounces  that  it  is  in  production  on 
I  a  newly  designed  90-deg  deflection 
:  yoke  for  27-in.  television  tubes. 
I  The  yoke  provides  a  sharp  focus 
I  across  the  entire  picture  tube 
I  screen.  The  horizontal  inductance 
I  is  11.2  millihenries  and  the  vertical 
inductance  is  45  millihenrie.s. 


Banana  Plugs  and  Jacks 


INSULINE  CORP.  OF  AMERICA,  3602 
35th  Ave.,  Long  Island  City  1, 
N.  Y.,  has  announced  a  new  line  of 
silver-plated  banana  plugs  and 
jacks,  intended  for  use  in  military, 
industrial  and  commercial  equip¬ 
ment  requiring  very  low  contact 
resistance.  The  No.  428  plug  has 
a  straight  threaded  shank  li  in. 
i  long.  The  No.  429  has  a  combina- 
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Want  mer*  information?  Um  post  card  on  last  poqo. 
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TRANSFORMERS 


Portable 


Accurate 


TO  SPECIHCATIMS- 
IN  ANY  ^ANTITY 


the  Type  H-12  UHF 

SIGNAl 

GENERATOR 

900-2100  Megacycles 


Tl.  off«r  a  compUt*  Engineering  and  Manufacturing  Service 
with  •mphosis  on  Special  Applications.  Small  pilot  runs, 
or  full  seal*  production  exacutod  •conomicolly  and  on 
Khadula.  Consult  us  for  thasa  products:— 

COILS:  TRANSFORMERS: 

High  Froq.  Air  Cor*  Audio  *  Pow*r 

Multi-Lay*r  SoUnoids  EI*vator 

Peaking  High  Voltog* 

Synchro  Windings  Puls*  Applications 

ToUvision  RF,  IF,  etc.  Synchros,  otc. 

Exptrimentat  Samples  promptly  submitted, 
usually  without  charge.  Write  to: 

COMPONENTS  MFG.  DIV.,  D*pl.E23 

TRANSVISION  JNC. 

NEW  ROCHELLE,  N.  Y.  NE  6-6000 


This  compact,  self-contained  unit, 
weighing  only  43  lbs.,  provides  an  accu¬ 
rate  source  of  CW  or  pulse  amplitude- 
modulated  RF.  A  well-established 
design,  the  Type  12  has  been  in  pro- 
duaion  since  1948.  The  power  level  is 
0  to  — 120  dbm,  continuously  adjustable 
by  a  directly  calibrated  control  accurate 
to  ±  2  dbm.  The  frequency  range  is 
controlled  by  a  single  dial  directly  cali¬ 
brated  to  dz  1%,  Pulse  modulation  is 
provided  by  a  self-contained  pulse  gen¬ 
erator  with  controls  for  width,  delay, 
and  rate;  or  by  synchronization  with  an 
external  sine  wave  or  pulse  generator; 
or  by  direct  amplification  of  externally 
supplied  pulses. 

Gold  Plating  of  the  oscillator  cavity 
and  tuning  plunger  assures  smooth 
action  and  reliable  performance  over 
long  periods.  Generous  use  of  silicone- 
treated  ceramic  insulation,  including 
resistor  and  capacitor  terminal  boards, 
and  the  use  of  sealed  capacitors,  trans¬ 
formers,  and  chokes,  insures  operation 
under  conditions  of  high  humidity  for 
long  periods. 

Built  to  Navy  specifications  for  re¬ 
search  and  production  testing,  the  unit 
is  equal  to  military  TS-419/IJ.  It  is  in 
production  and  available  for  delivery. 

FrU«:  $1,950  net,  f.e.b.  Boonten,  N.  J. 

Typ*  H*14  Signal  Ganorator 

(108  to  132  megacycles)  for  testing 
OMNI  receivers  on  bench  or  ramp. 
Checks  on:  24  OMNI  courses,  left- 
center-right  on  90/150  cps  localizer,  left- 
center-right  on  phase  localizer,  Omni 
course  sensitivity,  operation  of  TO- 
FROM  meter,  operation  of  flag  alarms. 

Price;  $942.00  net,  f.e.b.  Boonten,  N.  J. 

WRIT!  TOOaV  ter  daicriptive  lil«ral»>*  en 
A.R.C.  Sienel  C*n«riHert  or  oirbern*  It  and  VHt 
cenintunicalien  and  navieation  oquipmanfi,  CAA 
TypaConificatod  far  troniparl  or  privoln  use.  Dopt.  $ 


YOUR  PRODUCTION  RESERVE! 


b  standing  by  to  quickly  tool  up 
for  your  metal  parts  requirements. 
Specializing  in  large  volume 
production  of  quality  parts  at 
competitive  prices.  Facilities  for 
all  secondary  operations,  auto- 
^matic  assemblies  and  finbbing. 
4-slide  equipment  available  for 
multi-forming  operations. 


Dspsndablt 
Eltctronk  Equipmsnt 
Since  1928 


WILLIAM  THOMAS  A  SONS 

H  Fsiri  St.,  Mira  1,  N.  T.,  Tllee|U  5-M2i 


FOUR  GENERATIONS  OF  EXPERIENCE 


Went  mart  infermatien?  Um  post  cord  oe  lost  po*e. 
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NEW  PRODUCTS 


(centMiiMd) 


Philamon  Laboratories  Inc. 

S711  THIRD  AVENUE.  BROOKLYN  M,  NEW  YORK 


ULF  Oscillator 


Krohn-Hite  Instrument  Co.,  580 
Ma.ssachusetts  Ave.,  Cambridge  39, 
Mass,,  announces  a  new  ultra-low- 


new  miniaturized 
tuning  fork  resonator... 


•f.  •  MINtAJ  UNf 
MPstlATURE  . 

.  Ml  h4IAtUtiE 
lirsllATUHt  ♦  Mir 


{.Model  J) 

UNf  •  Mlt^lAItjnt  .  Ml  t>HAU)kt  .  Mlt'^IAfURf 
MIMIA?U(ft  •  MIMIAtUfck  •  MirMIAfUkl  -  Mlf^l 


UtiE  •  MINIATUkt 
MIMIATUffe  •  MIM 


AHNIATURt 


Kt  .  MINlATUHi  •  Mlhili 
niMIATUKt  •  MtMtAT^M 
•  MINtArUkt^m^^M 
MNIATURE  • 


re  .  Ml  Ml  AT  URL  •  MIM 

•  MINIATUR 

•  MIh 

•  Ml  Mi  AT  UR 


AINIATURtWg^^^M 

VI/NIATUrT^* 

JRE  •  miniature 
MINIATURE  •  MINIATI 


I  N  I  AT  t 

•  MINIA1 

l^^fl^Bl^liNIATURE  • 

lATURE  •  MINI/ 
jjEl^^TURE  •  MINIATURE  • 
^RE  .  miniature  •  MINI 
MINIATURE  •  MINIATURE  • 


/RE  •  MINIATURE  •  MINIATURE  •  MINIATURE  •  MIN 
miniature  •  MINIATURE  •  MINIATURE  •  MINIATURE 


ILLUSTRATED  ACTUAL  SIZE 
DIMENSIONS  I'l  2H.  «  2>M« 
MAXIMUM  WEIGHT— •  OUNCES 


accuracies . . . 

1  part  in  10,000  (.01%)  or  1  part  in  2,000  (.05%), 
from  —40°  to  -f  85°  Centigrade. 

frequencies . . . 

From  400  to  2,000  cycles  in  either  accuracy  rating. 

construction . . . 

Thermally  compensated,  solder-sealed  and  evac¬ 
uated,  completely  interchangeable,  internally 
mounted  using  shock  retarding  silicone  rubber, 
externally  designed  for  fastening  to  chassis  through 
silicone  rubber  grommets  thus  providing  excellent 
vibration  and  shock  isolation. 


tion  shank  i  in.  long  with  a  knurled 
collar  for  force-fit  in  a  panel  hole 
and  a  threaded  section  in  addition. 
Both  plugs  have  contact  springs  of 
beryllium  copper.  The  No.  431 
banana  jack  is  machined  of  solid 
brass,  also  heavily  silver-plated.  It 
has  a  knurled  shoulder  and  a 
,  threaded  body.  The  hex  head  is  A 
in.  across  flats,  and  the  shank  is  3.4 
in.  long. 


Miniature  Attenuator 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  has  available  the 
series  120  miniature  attenuator 
that  is  13  in.  in  diameter  x  15!  in. 
deep.  The  unit  was  developed  pri¬ 
marily  for  government  and  com¬ 
mercial  applications  requiring  a 
smaller  step-type  attenuator.  Its 
reduced  size  and  weight  make  it 
particularly  suitable  for  use  in 
portable  equipment  as  well  as  sta¬ 
tionary  equipment  where  space  is 
at  a  premium.  This  miniature  at¬ 
tenuator  is  available  in  20  steps 
having  a  ladder  or  potentiometer 
network.  All  standard  decibel  steps 
and  various  impedances  up  to 
500,000  ohms  are  available.  Re¬ 
sistor  accuracy  is  ±5.0  percent  and 
•power  dissipation  is  0.6  watt. 


Far  CMURlata  intannatiM  writa  lar  FaMar  Na.  102  ar  talaRhana  HVacinth  2-4M0 


DESIGNED  TO  YOUR  DEMAND 
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Wont  mora  iaformatioa?  Usa  post  cord  on  last  paga. 
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(AdvertitennHt) 

PANELS,  LIDS,  DOORS 
MADE  RF-TIGHT 
BY  LOW  COST  METHOD 


PLASTIC  •  METAL 
GLASS • PAPER 
RUBBER  •  CERAMIC 
CARDBOARD 
in  such  productt  at 
Rssistors,  capacitors, 
valvos,  tubos,  labols, 
sleeves,  spark  plugs,  car¬ 
tons,  etc.,  etc. 

THESE  PRODUCTS 
AND  MANY  OTHERS 
OF  ALMOST  ANY 
MATERIAL  AND  SHAPE 
CAN  BE  IMPRINTED 


Electronic  Weatherstripping,  made  of 
knitted  wire  mesh  compressed  to  required 
sizes  and  shapes,  effectively  “shields” 
these  openings  against  RF  leakage  just 
as  weatherstrips  seal  doors  and  windows. 

Openings  such  as  these  are  necessary 
for  operating  and  servicing  the  electronic 
equipment  housed  in  the  metal  cabinet. 
Yet  these  same  openings  destroy  the  full 
shielding  efficiency  which  an  “unbroken” 
metal  container  would  otherwise  provide. 
Careful  machining  of  mating  surfaces  at 


MARKING  MACHINE 

Why  not  sond  us  samplos  of  your  productt?  Thoy  will  bo  tott-printod  and 
returned  to  you  for  your  oxominationl 

•  REJAFIX  HAND-OPERATED  MODELS  FOR  SMALL 
RUNS.  FULLY  AUTOMATIC  MODELS  FOR  MASS 
PRODUCTION. 


“Thcrmotren  built  by  Radia  Rucuplof  Co.,  Iiw." 

these  openings  is  an  obvious  answer.  But 
such  ts-ork  is  expensive,  and  the  initial 
close  fit  is  often  destroyed  by  repeated 
openings  and  closings,  by  warping  of  the 
lid  or  door  and  by  corrosion  of  the  mating 
surfaces.  Numerous  latches,  screws,  bolts 
and  other  fasteners,  closely  spaced,  will 
help  keep  these  joints  RF  tight,  but  they 
are  a  time  consuming  nuisance  whenever 
the  cabinet  must  be  opened  and  closed, 
and  they  are  expensive  to  purchase  and 
install. 

Metex  Electronic  strips  and  gaskets 
eliminate  these  objections.  Being  made  of 
meul,  they  are  conductive;  and  being 
knitted  they  are  resilient  and  conform  to 
normal  surface  irregularities.  They  actu¬ 
ally  “block”  the  otherwise  leaky  openings 
with  a  gasket  of  flexible  metal,  and  make 
the  cabinet  as  effective  a  conductive 
shield  as  if  the  openings  had  never 
been  made. 

Metex  electronic  strips  and  gaskets  are 
easy  to  install.  Not  only  are  they  inex¬ 
pensive,  but  their  use  may  well  save  more 
than  their  cost  by  eliminating  many  opera¬ 
tions  that  would  otherwise  be  necessary. 
They  are  available  in  different  shapes, 
dimensions  and  resiliencies  to  meet  the 
varied  requirements  of  spiecihc  electronic 
applications  and  can  be  made  of  metals 
or  alloys  selected  to  meet  actual  or  antici¬ 
pated  corrosive  conditions. 

A  bulletin  giving  detailed  information 
is  available  on  request  from  the  manufac¬ 
turer,  Metal  Textile  Corporation,  641 
East  First  Avenue,  Roselle,  N.  J. 


Popper  &  sons 


300  FOURTH  AVENUE 
NEW  YORK  10,  N.Y. 


SPECIFICATIONS 


Fast,  Accurate,  Reliable 


e  CUT-OFF  RANGE 

20  cps  ts  200  KC 

•  SECTIONS 

2-an  b«  M|h,  low  and 
band  pass 

•  ATTENUATIONS 

30  db  octave  masimum 

•  INSERTION  LOSS  .  0  db 

•  NOISE  LEVEL 

10  db  below  1  volt 

•  FREQUENCY  RESPONSE 

2  cps  to  4  MC 


Th«  —  SKL  — Model  302  includes  two  independent  filter 
sections,  eech  hevinq  e  continuously  variable  cut-off  ranqe 
of  20  cps  to  200  KC.  Providing  a  choice  of  filter  types  each 
section  has  18  db  par  octave  attenuation.  When  cascaded 
36  db  is  obtained  in  the  high  and  low  pass  setting  and  IS 
db  in  the  band  pass  position.  With  low  noise  level  and  0 
insertion  loss  this  versatile  filter  can  be  used  as  an  analyser 
in  industry  and  the  research  laboratory  or  to  control  sound 
in  the  communications  laboratory,  radio  broadcasting, 
recording  and  moving  picture  industries. 
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Want  more  intormotion?  Use  post  cord  on  lost  pope. 
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S«rva 

Amplihtrs 


Wont  mort  information?  Um  post  card  on  lail  pogt. 
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SECONDARY  OPERATIONS 


m/ 


Manpower  , . .  machinery  . . .  technical  skill— these  are  the 
wastes  of  many  companies  adapting  inflexible  standard 
components  to  meet  the  requirements  of  their  applications. 

Sometimes  they  buy  standard  components  and  struggle  to 
build  systems  around  them,  thus  limiting  the  efficiency  of 
their  own  designs.  But  more  often  they  perform  one  or 
more  secondary  operations  on  the  component  to  make  it 
usable.  The  result  is  not  only  waste  but  loss  of  the  com¬ 
ponent's  "built-in”  precision. 

When  you  buy  Transicoil  components  for  servo  systems, 
secondary  operations  are  nil.  You  get  a  finished  product 
. . .  built  for  your  particular  application  . . .  and  ready  for 
immediate  installation  .  .  .  with  all  the  accuracy  and  effi¬ 
ciency  for  which  it  was  designed. 

Our  technical  catalog  describes  some  of  the  precision 
Transicoil  units  which  enable  you  to  take  full  advantage 
of  your  servo  system  designs.  Write  for  a  copy  today. 


NIW  PRODUCTS  (coatmimd) 

frequency  oscillator,  model  400  C, 
with  standard  rack  panel  construc¬ 
tion.  It  simultaneously  provides 
both  sine  and  square-wave  voltages 
at  any  frequency  between  0.009  and 
1,100  cps.  The  sine  wave  output 
may  be  used  either  balanced  or 
single  ended.  Maximum  output  is 
30  V  peak-to-peak  across  a  1,000- 
ohm  load.  Special  circuitry  to  elimi¬ 
nate  tuning  and  band-switching 
transients  has  been  incorporated. 
Other  features  are  low  hum  and 
distortion,  excellent  amplitude  con¬ 
stancy  over  the  entire  frequency 
range,  a  single  scale  logarithmic 
dial  with  a  vernier  tuning  control, 
and  low  input  power.  The  unit  is 
especially  useful  for  the  designing 
and  testing  of  servomechanisms  for 
geophysical  and  seismological  in¬ 
struments  and  feedback  amplifiers, 
for  vibration  checks  and  medical  re¬ 
search  and  in  conjunction  with 
timing  and  production  controls. 
Dimensions  of  the  unit  are  19  x 
8i  X  7i  in. 


Literature. 


Permanent-Magnet  Motors.  Bar- 
ber-Colman  Co.,  Rockford,  Ill.,  has 
available  p-m  motors  with  electri¬ 
cally  balanced  armature  that  in¬ 
sures  low  radio  noise  level,  higher 
efficiency,  and  longer  brush  life. 
Ask  for  bulletin  F4344. 


CORPORATION 


107  GRAND  STREET 
NEW  YORK  13,  N.Y. 


Miniiturt 
Control  Motors 


Motor  and  Goar 
Train  Assamblias 


Motor.  Gonarator,  and 
Goar  Train 
Combinations 


Metalized  -  Power  Capacitors. 
Aerovox  Corp.,  New  Bedford,  Mass. 
Conci.se,  yet  highly  informative,  is 
the  “High-Temperature  Metallized- 
Paper  Capacitors”  bulletin  now 
available.  It  deals  with  the  per¬ 
formance  characteristics  of  such 
capacitors,  including  facts,  figures 
and  graphs  on  rated  voltages,  tem¬ 
perature  range,  insulation  resist¬ 
ance,  nominal  capacitance,  power 
factor,  vibration,  humidity  and  life 
test.  It  also  gives  available  types 
and  listings. 

Gas  Tubes  in  Industry.  Electrons, 
Inc.,  127  Sussex  Ave.,  Newark  4, 
N.  J.  A  treatise  on  the  history, 
development  and  application  of  hot 
cathode  gas-filled  rectifier  and  thy- 
ratron  tubes  has  just  been  pub- 


X  THE  GRAYHILL  SERIES  5000  ^ 

/MINIATURE  TAP  SWITCH  IS  DESIGNED  \ 
/  TO  MEET  SPACE  FACTORS  INVOLVED  IN  \ 
!  THE  MINIATURIZATION  TREND.  THE  \ 
POSSIBLE  CONTACT  ARRANGEMENTS  RUN 
FROM  A  SINGLE  DECK  UP  TO  10,  WITH 
FROM  2  TO  10  TAPS  PER  DECK.  EITHER 
.  SHORTING  OR  NON-SHORTING  CONTACTS. 

\  RATED  TO  BREAK  1  AMP.,  115  V.  A 
\  NON-INDUCTIVE. 


ktii 


GET  DETAILS— Write 
for  the  Gray  hill 
Cotolog  now. 


60-DAY 

FREE  TRIAL 

of  America’s  most  popular 
bench  assembly  stool 


4S22  Watt  Madison  St.,  Chicago  24.  Illinoi* 


I.D.E.A.,  Inc.,  is  looking  for  a  design  engineer. 

Someone  who  would  like  to  moke  tndionopolis  his 
permanent  home— who  would  like  to  work  for  o  young, 
forward  looking  company  that  is  already  the  leader 
in  its  field.  If  you  are  that  man,  address  full  information 
■  about  yourself  to:  R.  A.  AAorris,  Chief  Engineer, 

I.D.E.A.,  Inc.,  7900  Pendleton  Pike,  Indianapolis  26. 


AAoIttri  oi  Iho  Mogoncf  VHf  ioosfor,  UHf  Cofwmrtor 
ond  oEhof  ohcfrotuc  d«rrc*s.  I 


■eci-encij 


f.-  *  T' 


A  fired  worker  costs  MUCH 
more  than  a  good  chair 

•  4>way  adjutlabla  backratl 

•  Scrall  shaped  pastwr*  saot 

•  Tampor-proof  tubular  all-waldad 
construclian 

•  Adfustabl*  haighi  ranges  tram 
17’  la  2S"  or  24’  la  32’ 

Now  test  Royal's  famous  No.  515 
stool  in  your  own  plant  without  cost 
or  obligation.  See  why  the  country's 
top  firms  choose  it  for  superior  versa¬ 
tility  and  durability.  Write  for  free 
trial  stool  today! 


intfof  fyrnilvro  ink*  '97 


Royal  NIotal  Manufacturing  Co. 

17S  Hertk  MkWgis  Areeue,  Ocyl.  lilt,  (kkege  I 

rKlsrist  Iw  AassIm  *  MkImisii  Cily.  IMuat 
WariM.  rs.  •  WsUaa.  n.  V  •  GUI.  OMsm 
ShowawM:  ClMciis  •  1st  Asctltt  •  Sae  Fttadace 
Na«  Yatk  City  •  AuMiatiisC  Baal  art  EatrinalMrc 


il 


■•y«l  Metal  RMf.  Cm.,  17S  N.  MUKIfen  Ave.« 
Dept.  2103e  aac««o  1,  M. 

□  W«  want  to  ta«t  your  No.  811  otool  for  W  tayo  with* 

out  obli««t(on.  Send  ohort _ utt _ model. 

□  PlooM  Mnd  your  now  cotoioo  of  tnduttriol  Motlrif 
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Wont  more  infermatien?  Use  pest  card  on  last  page. 


NEW  rRODUCTS 


(continued) 


lished.  Entitled  “Gas  Tubes  in 
Industry,”  the  treatise  is  concisely 
written,  but  comprehensive  in  its 
coverage  of  the  subject.  It  will  give 
the  reader  a  well-rounded  introduc¬ 
tion  to  the  many  useful  purposes  of 
the  EL  rectifier  and  grid  control 
(thyratron)  tube. 


INTRICATE  SHAPES  with 
tolerances  often  os  close  as  ±.005 
without  Grinding  or  Finishing! 


The  costly  headaches  and  limita¬ 
tions  of  loose  tolerances— which 
have  vexed  the  engineer  with  varia¬ 
tions  of  1/32''  in  permanent  mag¬ 
net  design  — have  been  virtually 
eliminated  by  Thomas  &  Skinner, 
specialists  in  magnetics  for  more 
than  half  a  century. 

Now  your  engineers  can  specify 
the  intricate  casting  shapes— with 
sharply  defined  relief— which  in  the 
past  have  been  too  difficult  or  too 
expensive  to  produce.  Through  rad¬ 
ically  new  techniques,  Thomas  & 


Skinner  permanent  magnets  are  cast 
with  such  close  precision  that  little 
or  no  grinding  and  finishing  is  re¬ 
quired  for  dimensional  accuracy. 

Call  in  a  I'homas  &  Skinner  en¬ 
gineer — let  him  work  with  your  own 
development  specialists— learn  how 
your  permanent  magnet  problems 
of  close  tolerances  and  intricate  de¬ 
signs  may  be  solved  by  the  new 
Thomas  &  Skinner  technique — 
now!  Write  today— ask  for  the  new 
Thomas  &  Skinner  Permanent  Mag¬ 
net  Bulletin,  No.  151. 


Parts  Catalog.  Newark  Electric 
Co.,  223  W.  Madison  St.,  Chicago  6, 
Ill.,  has  published  a  196-page  com¬ 
prehensive  parts  catalog  contain¬ 
ing  thousands  of  items  for  indus¬ 
try,  laboratories,  high  fidelity, 

I  radio  and  television.  Whole  sec¬ 
tions  are  devoted  to  test  equip¬ 
ment,  industrial  equipment  and 
supplies,  high-fidelity  systems  and 
components,  tv  chassis,  accessories 
and  antennas,  including  the  late.st 
vhf  antennas  and  converters,  tape, 
wire  and  disk  recorders,  phonos 
and  changers,  p-a  and  intercom 
systems,  books,  tools  and  the  latest 
in  amateur  equipment.  Wherever 
possible  the  complete  lines  of  all 
nationally-known  manufacturers 
are  listed. 

Printed  Circuits.  Electralab,  Inc., 
105  First  St.,  Cambridge  41,  Mass. 
A  recent  8-page  catalog  contains  a 
picture  story  showing  the  eompa- 
j  ny’s  facilities  for  engineering  and 
designing  printed  circuits  in  addi¬ 
tion  to  the  large  scale  production  of 
this  type  of  assembly.  Included  is 
a  list  of  17  of  the  many  electronic 
applications  that  have  been  engi¬ 
neered  by  the  company  utilizing 
printed  circuits  and  unitization 
techniques. 

!  Research  Laboratories.  Cook  Elec¬ 
tric  Co.,  2700  Southport  Ave.,  Chi¬ 
cago  14,  Ill.,  has  published  bulletin 
!  RIO,  a  47-page  book  containing  in¬ 
formation  on  the  latest  facilities 
and  services  of  its  new  Research 
Laboratories.  The  book  will  be  of 
interest  to  anyone  engaged  in  re¬ 
search,  development  and  instru¬ 
mentation  in  the  fields  of  nuclear 
physics,  servomechanisms,  upper 
air  research,  weather  reconnais¬ 
sance,  radar,  sonar,  guided  missiles 
and  general  electronics. 

Transmission  Systems.  Fischer  & 
Porter  Co.,  7250  Jacksonville  Road, 
Hatboro,  Pa.  Catalog  T-60  de- 


THOMAS  &  SKINNER  Steel  Products  Company 
1120  East  23rd  Street  •  IndianapO^lis,  Indiana 
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TELEVISION 

CORPORATION 


MOLDID 

RESISTORS 


Thm  rofiifort  that  glvo 

•  Inherent  low  noise  level 

•  Good  stability  In  all  climates 


TYff  45X 
CAcIvgI  Sitol 


STANDARD  RANGE 

1,000  OHMS  TO  9  MEGOHMS 

These  retbtora  are  used  extensively 
in  eommercial  equipment,  includ¬ 
ing  radio,  telephone,  telegraph, 
sound  pictures,  television,  etc.  They 
are  also  used  in  a  variety  of  U.S. 
Navy  equipment. 


HIGH  VALUE  RANGE 

10  TO  10,000,000  MEGOHMS 
This  unusual  range  of  high  value 
resistors  has  been  developed  to 
meet  the  needs  of  scientific  and 
industrial  control,  measuring  and 
laboratory  devices  — and  of  high 
voltage  applications. 


SEND  FOR  BULLETIN  4906 

It  gives  details  of  Standard  and  High  Value  Resistors, 
inauding  construction,  characteristics,  dimensions, 
ale.  Also  described  are  S.S.  White  SOX  Resistors,  de¬ 
signed  for  extremely  high  voltage  equipment.  Copy 
trith  Price  List  tent  on  request. 


DHTJUi lire. CO.  R  lOiostdOthSt. 

NEW  YORK  I*.  N.  Y. 

WtSTtSN  DISTRICT  OfflCt:  Times  Building,  Leitg  Beach.  CaM. _ 
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No  WONDER  ^rgeM  igJbe 
hrtt  source  for  induaernd 


Erst  source  for  induaernd 
dry  batteries.  Burgess  long-fiTe  ^ 

dependability^  and  unifor^^il^**’’^ 
high-level  performance  are 
backed  by  mifre  years  of  engi- 
neering  “know-how”  than  any 
other  oatteries.  The  mainte* 
nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en- 

gineers  prefer  Burgess ...  by  independent  survey. 
Check  for  your  local  source  of  supply  or  write  noiri 

WKITI  FOR  INGINIIRING  MANUAl  AND  CHICK 

BSHIXT — No  obligation.  By  return  mail  you  wiU  re¬ 
ceive  the  FREE  Engineering  Manual  listing  the  com¬ 
plete  line  of  Burgess  Batteries  together  with  detailed 
specifications;  also  the  Burgess  “Check  Sheet”  qa 
which  you  may  outline  your  battery  requirements  in 
the  event  that  the  battery  you  need  has  not  already 
been  developed.  Address: 


BURGESS  BATTERY  COMPANY 

FREEPORT,  ILLINOIS  ■ 


variable 

frequency 

ra  POWER 
-  SUPPLY 


Model  VS- 500.  50  to  JOOO 
Cycles.  INPUT;  Volts-115v 
2  wire  or  230v  3  wire  single 
phase;  Frequency— 60 
cycles/sec.;  Power— 1600  V.A. 
OUTPUT;  Volts- U5v  or 
230v,  regulated;  Frequency— 
50—3000  cycles /sec.;  Power- 
500  watts.  WAVE  FORM: 
Standard— sine  wave;  Optional 
—variable  waveform  with 
amplitude  factor  variation  of 
1.16  to  1.65.  Square  wave 
through  sin;  wave  to  peaked 
wave.  REGULATION  OF 
OUTPUT  VOLTAGE;  Better 
than  3%  from  no  load 
to  full  load. 

SIZE:  75”  H.  26”  W.  27”  D. 
Weight  Net:  535  lbs. 
Furnished  with  caster  base  to 
provide  an  easy  means  of 
moving  equipment  to  desired 
location. 

V^rite  for  descriptive 
literature  now. 
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scribes  completely  the  pneumatic, 
magnetic,  electric,  electronic  and 
electronic-follower  transmission 
systems  for  use  in  measurement 
and  control  of  flow,  pressure,  liquid 
level,  viscosity  and  specific  gravity. 
The  booklet  is  profusely  illustrated 
containing  performance  character¬ 
istics  and  schematic  diagrams  of 
the  various  systems. 


THERMISTORS 

VARISTORS  ANALYSIS  CELLS 

COMBUSTION  EFFICIENCY  TESTERS 


VECO  THERMISTORS,  approved  and  ac¬ 
cepted  by  Government  Agencies,  are  highly 
versatile  new  circuit  elements  -  electrical  re¬ 
sistance  varies  extensively  with  relatively 
minute  thermal  changes. 

QUANTITY  PRODUCTION  -  stocked  in 
a  wide  range  of  specific  resistance  values  and 
made  in  the  forms  of  rods,  discs,  washers,  and 
beads. 

•  POWER  Western  Electric  and  Victory  have  a  cross- 

•  VOLTAGE  T  license  arrangement  covering  thermistors, 

and  are  the  only  manufacturers  in  the  U.  S. 

•  PRESSURE  making  the  bead  type. 

VOLUME  VECO  VARISTORS  are  used  in  voltage 

U  UfVIC  control  and  limiting  circuits,  and 

•COMPOSITION  GAS  ANALYSIS  CELLS 

incorporate  the  extremely  sensitive  VECO 

•  FLOW  OF  THERMISTORS. 

AIR,  GAS,  Submit  your  unuaual  or  now  mooturomortt  or  controi 

problem  to  Victory  for  a  prompt  complete  analysia 

AND  LIQUIDS  ?  and  recomntendatioru 


M«asuring 

and 

Controlling 


UHF  Booklet.  The  Brach  Mfg. 
Corp.,  200  Central  Ave.,  Newark  4, 
N.  J.,  has  available  a  booklet  en¬ 
titled  “How  to  Select  UHF  TV 
Antennas”.  The  introduction  to 
the  booklet  outlines  the  major  dif¬ 
ferences  between  vhf  and  uhf  and 
also  the  different  problems  that 
may  arise.  Example  1  takes  into 
account  the  primary  signal  area 
where  there  are  no  reflections. 
Example  2  describes  the  primary 
area  with  reflections  and  inter¬ 
ference.  Example  3  discusses  pri¬ 
mary  areas  with  both  uhf  and  vhf. 
Examples  4,  5  and  6  discuss  re¬ 
spectively  the  problems  of  installa¬ 
tion  that  arise  in  primary  uhf 
areas  with  medium  vhf  signals, 
fringe  areas  for  uhf  only,  and  in¬ 
door  reception  with  uhf.  Example 
7  outlines  the  new  Mul-Tels  de¬ 
signed  primarily  for  uhf  multiple 
installation  systems. 


•  TEMPERATURE 

•  CURRENT 


General  Catalog.  Thordarson- 
Meissner,  Mt.  Carmel,  Ill.  The 
No.  53-A  general  catalog  includes 
such  new  products  as  a  novice 
transmitter  kit  and  a  new  high- 
fidelity  10-w  amplifier.  The  catalog 
is  packed  full  of  information  and 
specifications  on  the  company’s  line 
of  a-m/f-m  tuners,  receivers  and 
amplifiers.  Included  also  is  a  sec¬ 
tion  on  receiver  and  amplifier  kits, 
for  tho.se  who  like  to  build  their 
own.  Many  new  items  have  been 
added  to  the  regular  list  of  coils, 
chokes  and  traps. 


Visit  Victory  at  tho  lEE  Show,  3rd  Root,  Booth  403  • 
Grand  Conlrai  Faioco,  Now  Yodc,  N.  Y.  -  March  23-26. 


X-Ray  Spectrograph  Chart.  North 
American  Philips  Co.,  Inc.,  750  S. 
Fulton  Ave.,  Mt.  Vernon,  N.  Y.,  has 
available  a  new  17^  x  22i  in.  x-ray 
spectrograph  chart  showing  char¬ 
acteristic  secondary  x-ray  beams 
for  elements  from  sodium  (Atomic 
No.  11)  to  uranium  (Atomic  No. 
92).  The  new  chart  is  suitable  for 
wall  display  and  will  greatly  assist 
scientific  personnel  in  understand- 


rNGINECRiNG 
W KtOMY  CORPORATION 

SfMNGflBLD  kOAD.  UNION,  NSW  JERSEY 
Toiophono  UN  ionviiio  •  2-7150 

Piooio  stnd  mo  your  VECO  DATA  BOOK  On  THERMISTORS 


COMPANY. 


ADDRESS. 
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You  can't  shake,  pull  or  rotate  a  tube 
out  of  place  when  it’s  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes;  glass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

Writt  jot  stmpltt,  CMtdogHe  and  prict  littl. 

THE  BIRTCHER  CORPORATION 
4371  ValUy  Blvd. 

Lot  Angolot  32,  Calif. 
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OPHAR 

_ WAXES 

wm 

1 

COMPOUNDS 

1  1  \ 

1  1  \ 

Zophor  Woxes,  resins  and  compounds  to  imprognole, 

1  1  \ 

I  1  1 

dip,  seal,  embed,  or  pot  electronic  and  electricol  oquip- 

I  1  \ 

1  1  \ 

ment  or  components  of  oil  types;  radio,  television,  etc 

1  1  \ 

1  1  \ 

G)ld  flows  from  100°F.  to  285°F. 

1  1  \ 

1  1  1 

Special  waxes  non-crocking  at  — TS^F. 

1  1  1 

1  1  \ 

Compounds  meeting  Government  specifkotiont  pbrin 

1  1  1 

1  1  \ 

or  fungus  resistant. 

JJ 

Let  us  help  you  with  your  engineering  problems. 

ZOPHAR  MILLS,  iNC. 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


Type  SM-15  and  SM-.iO  Resistors 
offer  three  vital  advantases  sub 
miniature  size,  weather  resistant 
construction  and  hinh  resistancr- 
The  elimination  of  center  hole 
mounting  and  the  inclusion  of  axial 
leads  increases  winding  area  and 
results  in  25'’c  greater  resistance 
value  than  resistors  of  starulard 
design.  Special  coating  is  moisture- 
and  fungus  proof  and  designed  to 
meet  JAN-K-9J  specifications 
Sealed  in  Bakelite  construction 
affords  additional  climatic  protec- 
tection.  As  ratings  are  conservative, 
types  SM-15  and-  SM  50.  can  be 
'specified  with  confidence  for  ser¬ 
vice  under  rigorous  conditions. 

ASK  FOR  THE  NEW 
^  RESISTOR  handbook  - 

\  Contoini  complat^  doto  on 
t9M%^or%  for  avory  purpose 
\  ond  th*if  recommended 
\  opplicotioni. 

moke  request  on 
pony  let'erheod 


TYPE  SM-IS 
5/16"  DIA.  i  LG. 


TYPE  SV.  30 
5/16"  DIA.  X  Va"  LG. 

mSTRUMENI 
C< 


COMMIRCf 

AVfNUI 


UNION 
NEW  JERSEY 


ARRUCAriON-DESICNEO  RESISTORS  TOR  fUCTRONICS  AND  INSTRUMENTATfON 
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•  MEASURIKG  EQUIPMENT 

Complete  Frequency  Coverage— 14kc  to  1000. me! 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6B. 

Very  low  frequencies. 


150kcto25inc 

Commercial  Equivalent  of  AN/PRM  IA. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commu¬ 
nications  frequencies.  Has  B.F.O. 


15mcto400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375inc  tolOOOinc 

Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes 
Citizens  Band  and  UHF 
color  TV  Band. 


-  Tkese  mstruments  comply  with  test  equipment  requirements 
of  eodi  radio  interference  specifications  as  MIL-l-6181, 
MIL  I-IMIO,  PRO-MIL-STD-225.  ASA  C63.2,  16E4,  AMI-24a, 
V  AN-l-42,  AN-l-27a,  MiL-i-6722  and  others. 

STODDART  AIRCRAFT  RADIO  Co.,  Inc. 

6644-A  Santa  Monica  Boulevard,  Hollywood  38,  California  •  Hillside  9294 


NIW  PRODUCTS  (contWMd) 

inK  the  theory  and  principle.s  of 
x-ray  apectrogfaphy  and  will  be 
useful  in  handling  actual  problems. 
It  shows  K  Alpha  and  K  Beta  lines 
for  mica  analyzing  crystal,  for 
quarts  analyzing  crystal,  for  lith¬ 
ium  fluoride  analyzing  crystal  and 
rock  salt  analyzing  crystal.  It  also 
shows  L  Alpha,  and  L  Beta,  lines, 
1st  and  2nd  orders,  for  rock  salt 
analyzing  crystal.  The  horizontal 
scale  on  the  chart  shows  2  Theta 
Angle  in  degrees,  as  well  as  wave¬ 
lengths  in  Angstroms  for  all  ele¬ 
ments  under  various  conditions. 

Antennas  &  Accessories.  United 
Catalog  Publishers,  110  Lafayette 
St.,  New  York  13,  N.  Y.,  has  avail¬ 
able  a  76-page  booklet  cataloging 
radio  and  tv  antenna  systems,  an¬ 
tennas  and  accessories,  and  giving 
detailed  specifications,  illustrations, 
descriptions  and  prices.  It  covers 
the  products  of  the  32  leading  man¬ 
ufacturers  and  includes  f-m,  a-m 
and  uhf  antennas,  tv  towers,  ma.sts, 
tv  boosters,  insulators,  wire  and 
mounting  hardware,  among  other 
items. 

Germanium  Diodes.  Amperex  Elec¬ 
tronic  Corp.,  230  Duffy  Ave., 
Hicksville,  Long  Island,  N.  Y.  A 
single-sheet  bulletin  announces 
the  addition  of  a  line  of  seven  ger¬ 
manium  diodes  of  the  hermetically 
sealed  glass  variety  which  are  not 
affected  by  atmospheric  conditions 
of  humidity,  altitude  and  ex¬ 
tremely  low  temperature.  Four  of 
I  the  diodes  described  are  electrically 
interchangeable  with  well-known 
standard  types,  and  the  others  are 
new.  All  are  highly  resistant  to 
shock  and  vibration.  Characteris¬ 
tics,  ratings  and  curves  are  in¬ 
cluded. 

Electrometer.  Special  Instruments 
Laboratory,  Inc.,  Knoxville,  Tenn., 
has  published  a  single-sheet  bul¬ 
letin  illustrating  and  describing 
the  model  146  electrometer,  an  a-c 
operated  sensitive  d-c  amplifier  of 
very  high  input  impedance  and  ex¬ 
cellent  stability.  The  instrument 
discussed  measure  voltages  of  0  to 
150  mv  directly  on  a  panel  meter, 
and  it  may  be  used  to  measure  cur¬ 
rents  from  lO"*  to  10'“  amperes 
either  directly  or  by  the  slide-back 
voltage  method.  The  unit  described 


334 


Want  mort  iittwiMtiea?  Um  post  cord  m  loit  | 


Ftbruary,  1953  — ELECTRONICS 


yi<i  .»■**' 


Mdnufactured  to  meet  m.ilcfMl,  work 
inanship  and  linish  frequi^pments  of 
Army  Navy  sppcitical.ons  - 


Accessonrs  tntcrnal  t.ammp,  partitions, 
trays  and  wood  chuck',  as  icciuired 


Complete  facilities  under  oie  roof 
tor  rpiality  mass  .production,  iin  hidin'j) 
Helijrc  welilmiR  b.ikihp  and  Im'Shinv, 
Wh.' tier'  and  Wiedi.';mann  i’quii»mt")t 
tor  short  'uns  Tool  .I'ld  dm  en(>,nt'''r,i'ij; 
and  dc'inninj^  Complett-U  '  On^i'yi  r  yi-d 
tmi-.hinK  facilities  larpt'  a  .  ati"- d  of 
stock  and  special  d»".  fra  rad.o  .nd 
television  and  elertrunif  h> 'rt 

Mefol  Products  Corp. 

2973  Cropscy  Ave.,  Brooklyn  14,  N,  Y,  •  CO  6-5100 

PRECISION  SHEET  MEIAl  PRODUr  IS  MASS  PRODUCTION  SPfCIAll  .T'. 


Wnfe  for  Cataloy  anJ  Pncr  Lnf. 


FIELD  TEST 

posmoNs_^ 


aUFORNIA 
on  GUIDED  MISSILES 


ENGINEERS 

Electronic  Aeronautical 
Servomechonicol  Telemetering 
t  Mechanical 


f  Here  at  Cofo-Coif... 

.  .  .  the  Impregnating  Department  applies  the  final  pratective 
coating  to  precision-made  Goto  Coils.  Each  coil  is  pre-hcated, 
noted  with  varnish  immersed  in  vomish  and  drained  .  .  .  sometimes  3  or  4 
times.  The  varnish  finish,  baked  in  these  modem  ovens,  not 
only  provides  a  hard,  durable  outer  surfoce  but  completely  fills  all  voids  within  the 
coil,  resulting  in  a  solid,  pocket-free  mass.  Such  modern  production  facilities,  plus 
35  years  of  experience,  combine  to  moke  Goto  Coils  the  first  choice  for  engineered 
coils.  Coto-Coil  Company,  65  Pavilion  Avenue,  Providence  5,  R.  I. 


TECHNICIANS 

Electranic  Mechanical 


APPLY  NOW  for  this  long-term 
testing  program  to: 

FIELD  TEST  DIRECTOR 
BELL  AIRCRAFT  CORPORATION 
NAVAL  AIR  MISSILE  TEST  CENTER 
POINT  MUGU 

PORT  HUENEME,  CALIFORNIA 


Colo  Coils 


tNICALLY  REGULATED 

ORATORY 

IR  SUPPLIES 


MII-R-333A 
JOINT  ARMY-NAVY 
SPECIFICATIONS 


SPARE  AND  REPAIR 


f 


yVIE>\SURE 
FM 

I 

Unmodutated  Carrier  | 


Tt^E 

SPEEDY  VfAY 

\ 

Modulation  Index  IJ  I 


Modulation  Index  2.4 
The  Carrier  “  Disappear!  ’* 


For  carriers  in  the  range  2.5  to 
200  megacycles,  this  ruggcdized 
deviation  meter  is  ideal.  With 
crystal -standardized  deviation 
ranges  of  5,  25  and  75  kilocycles,  alternative  high-  and  low-level  buffered 


NEW  PRODUCTS  (continMd) 

^  also  measures  resistances  from  10* 
to  10“  ohms.  Circuit  and  operation 
specifications  are  included. 

I  TV  Replacement  Guide.  Thordar- 
I  son-Meissner,  Seventh  and  Bell- 
mont,  Mt.  Carmel,  111.,  has  released 
I  a  new  tv  replacement  guide  hand- 
j  book  for  the  service  industry.  Com- 
1  plete  up-to-the-minute  information 
j  is  arranged  alphabetically  by  man- 
j  ufacturers  and  their  model  num- 
j  bers,  lor  over  2,600  tv  models. 

I  Manufacturers’  parts  numbers  and 
I  the  Thordarson-Meissner  replace¬ 
ment  types  are  listed  for  power  and 
I  filament  transformers,  filter  chokes, 

I  audio,  vertical  and  horizontal  out- 
‘  put  transformers,  focus  coils, 
booster  transformers,  horizontal 
and  vertical  blocking  transformers 
and  deflection  yokes.  In  addition, 
the  guide  contains  much  other  in¬ 
formation,  such  as  color  codes  on  all 
kinds  of  transformers,  resistors, 
capacitors  and  coils. 

Analog  Computer.  Computer  Corp. 
of  America,  New  York,  N.  Y.,  has 
released  a  12-page  catalog  that 
gives  full  product  description  and 
specifications  of  IDA  (Integro- 
Differential  Analyzer).  The  cata- 
I  log  discusses  the  general  theory  of 
analog  computers  and  describes  the 
method  of  setting  up  problems  for 
S  solution.  Three  pages  of  typical 
I  examples  in  various  fields  of  dy¬ 
namics  furnish  graphical  illustra- 
,  tion  of  these  principles.  Also  de- 
I  scribed  is  the  new  NLU-2  function 
!  simulator,  which  makes  po.ssible 
i  the  addition  of  backlash,  dead-zone 
and  limit  stops  to  IDA  or  any  other 
i  analog  computer. 


inlets,  visual  checking  for  optimum  tuning  and  level,  together  with 
a  separately  buffered  audio  outlet,  FM  Deviation  Meter  TF  934 
incorporates  every  desirable  refinement.  There  are  no  critical  tuned  circuits 
to  drift  and  the  overall  demodulation  distortion  is  less  than  0.1  per  cent. 

MARCONI  INSTRUMENTS 

Specialists  in  Conimunication  Test  Equipment 

23-2S  BEAVER  STREET  •  NEW  YORK  4 

CANAOAi  CANADIAN  MARCONI  CO..  MARCONI  BUILDING.  1442  TRENTON  AVENUE.  MONTREAL 
INOLANDi  HMd  OfRc*:  MARCONI  INSTRUMENTS  LIMITED  •  ST.  ALBANS  •  HERTS. 

Minacing  A(«ntt  in  Export:  MARCONI'S  WIRELESS  TELEGRAPH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  •  LONDON  •  W-C-2 

I  - 


I  Cords,  Tapes  &  Sleevings.  Insula- 
j  tion  Manufacturers  Corp.,  565  W. 

'  Washington  Blvd.,  Chicago  6,  Ill. 

I  Cotton,  glass  and  asbestos  woven 
^  tapes,  braided  .sleevings,  and  cords 
i  for  electrical  insulating  purposes 
;  are  fully  described  in  a  new  28-page 
I  catalog.  Information  on  applica- 
I  tions,  properties,  technical  data, 

I  sizes,  types  and  packaging  is  in- 
I  eluded.  Products  described  are  used 
in  motors,  coils,  tv  sets,  trans¬ 
formers  and  other  electrical  units 
in  a  variety  of  ways.  As  well  as 
covering  the  imeor,  Electra,  Fiber- 
glas,  R/M  and  Asbeston  brands  of 


336 


Wont  more  informotion?  Um  pest  cord  on  lost  pop*. 


February,  1953  —  ELECTRONICS 


ELECTRONIC  SHIELDING 

■  ^  at  Ct4  Ce4t  / 


MINIATURIZATION 

Thru  conttant  ruMurch,  Acm*  lrat«tferin«r  •nginuurt 
hov*  d«v«lep«d  datignt,  that  tav*  pounds  and 
euncos  in  woighi  and  provido  long-lifo  porferm* 
anco.  Wo  build  minialuro  tronsformors  by  tho  thou- 
tairdt,  ooch  individually  porformanco  (otiod. 


The  recently  developed  and  improved 
LINDGREN  DOUBLE  SHIELDED  SCREEN 
ROOMS  —  designed,  engineered  and  con¬ 
structed  to  incorporate  True  Insulated 
double  shielding — FOR  MAXIMUM  shield¬ 
ing  efficiency  and  the  highest  possible 
ottenuation.  TWO  close  mesh  copper 
screens  are  each  physically  separated  and 
electrically  insulated  from  each  other. 
Eoch  screen  is  independently  grounded. 

No  soldered  connections.  A  true  labora¬ 
tory  screen  room  made  in  sections — easily 
assembled.  Con  be  supplied  in  Special 
Sixes.  Built  to  be  a  permanent  investment. 

QUICK  FACTS  by  return  mail,  with  con-  | 
struction  diograms  and  engineering  test 
reports.  Write  us  today. 

ERIK  A.  UNDGREN  &  ASSOCIATES 

CttiblltlMe  IS3t 

451S-17  N.  Rirrenswood  Avenue 
Chicago  40,  lllineit 
Ahene  SunnyiMe  4-0710 

SalM  CniinMrliie  RaarncntatlvM  TNrMfhMrt 
The  Ualted  Statn 


p-so6-ce 

nwawhbCap 


S-S06-DB 

Sockat  wNh 
daaptrockai 


fee  0,000  Voltt, 
25  Amperes  per 
Contact  Alter¬ 
able  by  circuit 
Characteristics. 


Sockat  eontacli  phoapher  brenxa,  imIfa-twMi 
typo,  cadmium  plolad.  Plug  oonlactt  hard  brot^ 
cadmium  ptatod.  2, 4, 4,  0, 10,  aid  12  oontocH. 
Pluga  and  aockals  poiorlaad.  long  iaaluioa  path 
from  larminol,  and  larmlnai  ta  ground.  Capa  and 
brackatv  ataai  parhorltad  (rwat-prooSad).  Plug 
and  aockat  blocks  httordtangaabla  bi  capa  and 
brockats.  Tarmhol  eomtacHana  moat  eccamihla. 
Cap  inauiotad  wMi  canvas  bokoUa. 

WrKo  for  Jones  OUUEm  900  lor  M  detail 
enlbie. 


PRESSURIZED  SEAL 

Here  Is  a  transformer  design  with  terminals  sealed 
under  pressure  with  a  resilient  sleeve  that  occem- 
medotes  espansion  and  contraction  of  temperature 
changes. 


PLASTIC  COATING 

This  is  one  of  a  number  of  wc^rs  that  plastic  has 
been  adapted  to  seal  transformers  or  individual 
coils  for  service  in  humid  atmospheres  or  under  cen- 
ditions  which  breed  fungi. 


ACME  ELECTRIC  CORPORATION 

212  WATER  STREET  •  CUBA.  NEW  YORK 

IN  CANADA:  ACME  EUCTRK  CORNMATION  ITf. 
SO  NORTH  IINI  ROAD  •  TORONTO,  CANADA 


wmAi 


MAONETr  RESISTANCE 
and  ALLOY  WIRE 


I  Small  space  factor  | 

\  Unaffected  by  chemical* 
or  corroaive  atmosphere 

*  I 

I  Capable  of  withstanding 
250*  centigrade 


[High  dielectric 

Excellent  flexihility  and 
abrasion  resistanee 

M 

l^zes:  10  through  SO 
A.W.G. 


iSmikI  for  NEW  Worron  Wiro  Spocifkotion  1001 


WARREN  WIRE  CO. 

POWNAl  VSIMONT 

Sradaseri  ed  Nyfeo,  Slain  foomsf  and 
ferved  RIagnef  Wira,  Tfranad  aod  Sorw 
Copper  artre. 


*0e  Pest  trodeawrk  for  i 
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pyroferric 

iron 

cores 


*sixi  I 


PYROFERRIC  IRON  CORES 
ir«  scientifically  manufactured, 
under  strictest  quality  controls 
and  rigid  maintenance 
of  close  electrical 
and  mechanical  tolerances. 


PYROFERRIC  services 
are  available  for  the  engineering 
of  your  core  production  requirements 
.  .  .  your  letterhead  request 
for  Catalog  22A 
will  bring  you  complete  information 
including  the  manufacture  of  iron 
cores,  their  electrical  properties, 
^  materials,  design  considerations, 
M  standardization  data, 

W  uses  and  other 

helpful  data. 


L. 

Pyroj 

F  ER  R  I  C  . 

^  1 

*21  lAST  21*  ST..  1 

1  H.wro.e.r 

‘vlU 


NCW  MOOUCTS  (cMtiNiMd) 

:  cords,  tapes  and  sleevings,  the  cata¬ 
log  explains  characteriatiea  of  the 
basic  cotton,  glass  and  asbestos 
I  fibers. 

I 

Audio  Facilities  for  Schools. 
Radio  -  Television  Manufacturers 
I  Association  777-14th  St.  N.W., 
Washington  5,  D.  C.  The  Associa¬ 
tion’s  School  Equipment  Ck)mmittee 
;  has  available  a  new  booklet  on  audio 
I  facilities  for  school  use.  This  book¬ 
let,  the  title  of  which  is  **Teaching 
with  Radio,  Audio,  Recording  and 
Television  Equipment,”  combines 
and  brings  up  to  date  material  con¬ 
tained  in  the  three  former  Com¬ 
mittee  publications  and  also  in- 
I  eludes  information  on  the  use  of  tv 
in  public  schools.  It  was  prepared 
with  the  assistance  of  a  group  of 
educators  appointed  by  the  U.  S. 
i  Office  of  Education. 

i 

Strip  Chart  Potentiometer.  Minne- 
apolis-Honeywell  Regulator  Co., 

I  Brown  Instruments  Div.,  Wayne 
and  Windrim  Aves.,  Philadelphia 
44  Pa.  Specification  sheet  179  illus- 
’  trates  and  gives  full  details  of  the 
new  Brown  ElectroniK  strip  chart 
potentiometer  with  two-second  full 
scale  pen  travel  for  60-cycle  opera¬ 
tion.  The  instrument  described  has 
I  a  calibrated  accuracy  within  ±8  of 
'  1.0  percent  of  scale  span  for  spans 

in  excess  of  12  mv;  within  ±0.045 
mv  for  spans  less  than  12  mv. 

Sound-Powered  Communications 
Equipment.  The  Wheeler  In¬ 
sulated  Wire  Co.,  Division  of  The 
Sperry  Corp.,  Waterbury  20,  Conn., 
offers  a  new  file-size  comprehensive 
catalog  bulletin  covering  sound- 
powered  communications  equip¬ 
ment  for  industrial  and  commercial 
use.  Designated  as  bulletin  SA-25, 
it  includes  installation  information, 
wiring  and  dimension  diagrams 
and  description  of  special  instru¬ 
ments. 

I 

Microwave  Products.  Microwave 
I  Associates,  Inc.,  22  Cummington 
!  St.,  Boston  15,  Mass.,  announces 
the  availability  of  the  8-page  cata¬ 
log  52A.  Over  eighty  products  are 
described,  including  magnetrons, 
radar  gas-switching  tubes,  silicon 
I  diodes,  waveguide  components  and 
test  equipment  for  the  millimeter 


Wont  mot*  iaforiMtioii?  Um  post  card  oa  loil  page. 
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TRI^IiliU 


RAWSON 

ELECTROSTATIC 

VOLTMETERS 


Avoilobl*  ronsM  100  voitt  to 
35,000  volH 

Measure  true  R.M.S.  values  on  A.C.,  no  wave¬ 
form  or  frequency  errors. 

NO  POWIR  CONSUMPTION 
Leokoqe  resistanco  greater  ftMU  one  million 
megohms.  These  meters  may  be  used  to 
measure  STATIC  ELECTRICITY! 

Ideal  for  measuring  hifih  voltage  power  supplies 
with  lero  current  drain.  Rugged,  well-damped 
movement.  All  elements  surrounded  by  metal 
shielding  tor  accuracy  and  safety. 

Write  ter  bulletin 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

111  POTTER  ST.  CAMBRIDGE,  MASS. 

Representatives 

Chicago  Los  Angeles 


Millions  of  Coils 

uAound Oft  PARAMOUNT 


Stock  Arbors  or  Spociol  Tobos  to  Moot  Ivory  Rood 
SQUARE,  ROUND,  RECTANGULAR 
ASO'  to  2S*  LP.  H'  to  30'  long.  Toloroocos  ±  .002* 


You  find  PARAMOUNT 
^iral  Wound  Paper 
Tubes  at  the  core  of  coil 
dependability  in  nation* 
ally  known  ^oducts  and 
equipment.  That’s  proof 
they’re  madt  right  to  wind 
right  and  stay  right  on 
the  job.  Hi-Dielectric. 
Hi'Strength.  Kraft,  Fish 
Paper,  Red  Rope,  or  any 
combination,  wound  on 
automatic  machines. 


NIWI  ShtlUc-Baund  Kraft 
paper  tubing.  Heated 
shellac  forms  an  adhesive 
bond  between  the  lami¬ 
nations.  Absolutely  mois¬ 
ture  resistant. 

SIND  POI  AIBO*  LIST 
OP  OVH  1000  SIZES 

Wrila  Ml  coonpMiy  lattorhaad 
Im  sIocIi  orbur  list.  Inciwdas 
•NMiy  oM  slaot. 


Paramount 

PAPER  TUBE  CORP. 

616  LAPAYRTTI  ST.,  PORT  WAYNI,  IND. 

,M/ri.  of  Paper  Tubimi  for  the  Eleetticd  ludnrfry  Simee  I9il 


PL-4D21 


POWER 
TRODE 


S5IPATION. 
AaITnOS  TO  120  Me. 

HIGH  OVERLOAD  CAPABILITIES. 
AVAILABLE  IMMEDIATELY. 

For  data,  Write: 

PENTA  LABORATORIES  INC. 

2  1  6  North  MMpos  Straut 
SANTA  BARBARA,  CALIFORNIA 


A  NAME  YOU  CAN  ^ 
RELY  ON  FOR 

TRANSFORMERS 

MIL-T.27  &  COMMERCIAL 


CHANNEL 

MOUNT 


STYPOL 
ENCAPSULATED 


6  Pulse 
•  Audio 
6  Power 
6  Filter  Choice 
6  Filament 
6  RF  Colls 

Custom  Built  to 
your  SpoelBcations 


HERMETICALLY 

SEALED 


pfceisioh  “Ptitentiometer 


NEW  PRODUCTS 


(continued) 


and  centimeter  wavelengths.  The 
research  and  production  facilities 
are  also  described  with  numerous 
illustrations. 


Snap  Nut  Fasteners.  Prestole 
Corp.,  Toledo,  Ohio.  Bulletin 
8000-A  gives  complete  engineering 
and  application  data  on  snap  nut 
fasteners  that  have  been  popular 
with  production  personnel  as  a 
means  of  securing  front  mounting, 
and/or  blind  assembly  applications 
with  metal  screws  or  studs.  The 
fasteners  described  allow  high 
speed  assembly  and  prevent  “dead- 
tight”  fastening  that  might  craze 
enameled  or  painted  surfaces. 


John  P.  Poth, 

Chit!  Eaginetr,  ERCO  tays: 

“Precition  potentiometers  pUjr  a 
primary  part  in  the  constructoin  of  the 
present  day  Operational  Flight  Trainers 
and  Simulators  developed  by  the 
Engineering  and  Research  Corporation. 
They  constitute  a  basic  part  of  the  high 
accuracy  analog  computers  which  solve 
varied  and  complex  mathematical  func¬ 
tions  in  completely  simulating  flight  of 
all  types  of  modern  aircraft.  Such 
potentiometers  are  a  necessary  part  of 
circuits  for  multiplication  and  division 
and,  when  equipped  with  taps,  are  used 
in  the  generation  of  many  non-linear 
functions.” 


Small  High-Reliability  Tubes. 
General  Electric  Co.,  1  River  Road, 
Schenectady  5,  N.  Y.,  has  published 
a  new  booklet  describing  the  essen¬ 
tial  characteristics  of  17  Five  Star 
miniature  and  8  subminiature 
high  reliability  tubes.  Publication 
ETD-548A  covers  tubes  designed 
for  use  in  critical  applications, 
both  industrial  and  military,  in 
which  operational  dependability  is 
essential  to  protect  life,  customer’s 
investment  or  product  reputation. 
Included  in  the  data  are  the  spe¬ 
cific  differences  between  individual 
Five  Star  Tubes  and  their  stand¬ 
ard-tube  prototypes,  heater  ratings, 
maximum  design  center  ratings 
and  operating  characteristics. 


HVC.2  ■■UNITIZED"  COMSTRUCTIOM  - - -  - 

providas: 

•  Maximum  vtrtatilify  •  Ease  of  service  and  maintenance 

•  Units  interchangeable  •  Ideal  for  bot(i  experimental 

.  StondordKolion  ol  “"•*  "PP"'"*!"" 

individual  units  •  Meet  the  most  exacting  standards 

..  of  quality  and  performance 

•  Maximum  economy 


small  or  large  quantities 


Digital  Recorder.  Berkeley  Scien¬ 
tific,  Division  of  Beckman  Instru¬ 
ments  Inc.,  Richmond,  Calif.,  has 
available  a  single-sheet,  loose-leaf- 
perforated  bulletin  dealing  with  the 
series  1550  digital  recorder  that 
provides  a  simple,  reliable  and  in¬ 
expensive  means  of  converting  elec¬ 
tronic  count  information  into 
printed  form.  Illustrations,  descrip¬ 
tion,  basic  design  information,  op¬ 
eration  data  and  specifications  are 
included. 


Bulletin  B2 
upon  request 


High-Current  Test  Unit.  Multi- 
Corp.,  Harrison,  N.  J.  Bulletin 
1005-111  announces  the  develop¬ 
ment  of  a  portable  high-current 
test  unit  designed  primarily  for 
use  by  electrical  utilities  and  larger 
industrials.  Principal  uses  of  the 
unit  described  include  testing  and 
calibrating  oil  circuit  reclosers, 


ENGINfIRINa  REFRESENTATI VES 
Cl«v*la«4.  OM«  —  FRoi^et  1-4171  Amprior,  Oxtorto,  Con.  —  Ara^ier  400 
CMcofo,  III.  —  UPtowa  1-1141  Mow  Yorli,  N.  Y.  —  MUrroy  HHI  t-M5t 
Raabaitar,  N.  Y.  —  Mearoa  3143  Caaibrirfqe,  Mott.  —  EUot  4-1751 
Caaoaa,  Caaa.  —  Caaoaa  44t  Hollywead,  Col.  —  HOUywood  Y-4305 
Doytaa,  OM«  —  Mlehloaa  0721  Dallas,  Taxat  —  Dlxoa  YflE- 
Mtiiaara.  M4.  —  Ploaa  7*94 


SERYOTROL 


y  114  WEST  IlllNOIS  STREET.  CHICAGO  10.  IlllNOIS 
EASTERN  RRANCH  OFNCE— FRAMINGHAM  CENTRE.  MASS. 


TEl.  SUPERIOR  7-3087 
TEl.  FRAMINGHAM  4421 
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Wont  mart  laforaNition?  Utt  post  card  oa  lost  pogt. 


JELUFF 


Costs, 


pbWRARM 


WORK  POSITIONER 


Prechion  Built  Bench  V/s«s,  "C"  C/omps  and  Work  Positioners 


For  SPECIFIED  PERFORMANCE 
Specify  JELUFF  RESISTANCE  WIRE 

COMPLETE  CONTROL  OF  MANUFACTURE . . . 
A  VnOE  RANGE  OF  EXPERIENCE . . . 
A  WIRE  RANGE  OF  ALLOYS  . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


Precision  resistors — rheostats — 
relays — thermocouples — ohmmeters 
— bridges — high-temperature  fur¬ 
naces  can  all  benefit  from  the 
PLUS-PERFORMANCE  of 
JELLIFF  RESISTANCE  WIRE 


Detailed  Enquiries  Welcomed.  Address  Dept.  17. 


7;  MASV 


925-1  Wrightwood  Avenue  •  Chicago  14.  Illinois 
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NEW  PRODUCT} 


(Mntinucd) 


ANTENNA* 
for  VHP  and  UHF 


M  •Partntt  applied  for 

4NTIWN4  SPICIAllSrS 

^CORPORATION  •  3*3  EAST  7STH  ITRItT,  CHICAGO  1* 


TRANSMISSION  LINES  FOR  AM  FM-TV-MICROWAVE  ■ 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS 


ANTENNAS  •  DIRECTIONAL 
TOWER  LIGHTING  EQUIPMENT 


television 


The  ANDREW  “Skew”  Antenna 
is  the  on/y  antenna  which  provides 
a  circular  radiation  pattern  from 
antenna  elements  placed  around  a 
supporting  structure  which  is 
larger  than  a  half  wave-length 
on  a  side!  With  the  “Skew” 
Antenna,  it  is  possible  to  mount 
a  multiplicity  of  TV  antennas 
on  the  sides  of  tall  buildings,  on 
the  sides  of  existing  towers  — 
even  towers  which  also  support  a 
standard  antenna  on  top.  The 
economy  offered  by  a  joint 
operation  of  this  type  is  obvious. 

At  present,  the  “Skew” 
Antenna  is  custom  built  for 
each  installation  and  con¬ 
sequently  general  performance 
specifications  cannot  be  de¬ 
lineated.  However,  ANDREW 
engineers  will  be  glad  to 
discuss  its  application  to 
specific  situations. 


ANDREW  iour  element  “Skew" 
Antenna  on  the  conical  end  of  the 
mooring  mast  of  the  Empire  State 
building,  used  as  auxiliary  by 
WJZ-TV,  Lower  on  the  mooring 
mast,  artist's  sketch  shows  the  48 
element  ANDREW  “Skew" 
Antenna  to  be  installed  for  WATV. 


eSP  transformer  breakers,  sec- 
tionalizers,  circuit  breakers,  motor 
‘  overload  relays,  current  trans¬ 
formers,  fuse  links  and  overcurrent 
relays  of  all  types.  Also  available 
with  the  bulletin  is  a  partial  list  of 
Multi- Amp  users. 

Magnetic  Amplifiers.  Karl-Doug- 
;  las  Associates,  3160  W.  El  Segundo 
;  Blvd.,  Hawthorne,  Calif.,  have  re- 
!  leased  a  brochure  describing  their 
;  line  of  magnetic  amplifiers.  The 
publication  describes  the  six  im- 
,  portant  advantages  of  magnetic 
;  amplifiers  over  other  power  control 
amplifier  designs;  lists  typical  per¬ 
formance  specifications  for  60-cycle 
I  and  400-cycle  units;  and  lists  the 
various  applications  where  they 
;  can  be  used. 

;  Printed  Circuits.  Electralab,  Inc., 
105  First  St.,  Cambridge  41,  Mass. 

I  A  recent  8-page  catalog  contains  a 
picture  story  showing  the  compa- 
I  ny’s  facilities  for  engineering  and 
!  designing  printed  circuits  in  addi- 
;  tion  to  the  large  scale  production  of 
'  this  type  of  assembly.  Included  is 
a  list  of  17  of  the  many  electronic 
i  applications  that  have  been  engi¬ 
neered  by  the  company  utilizing 
printed  circuits  and  unitization 
techniques. 

Servo  Amplifiers.  Industrial  Con¬ 
trol  Co.,  Wyandanch,  L.  I.,  N.  Y., 

1  has  available  a  booklet  dealing  with 
!  a  line  of  .standard  servo  amplifiers 
that  lead  the  way  to  the  quick  and 
I  facile  use  of  servo  systems,  and 
I  obsolete  the  development  delays  and 
i  expense  otherwise  necessary.  Truly 
I  versatile,  with  adjustable  parame- 
I  ters,  the  instruments  discus.sed 
mate  with  a  broad  range  of  gear 
,  ratios  and  load  constants.  Illustra- 
'  tions,  specifications  and  applica- 
I  tions  are  given  for  the  model  410-A 
;  and  423-A  .servo  amplifiers,  model 
100-A  dynamic  analyzer,  model 
i  204-A  null  detector,  model  200-A 
;  d-c  millivoltmeter  and  model  302-A 
motor  control.  Also  included  is  a 
I  servo  data  sheet  that  will  enable 
I  one  to  define  all  his  servo  perform- 
I  ance  requirements. 

I  Resistors  and  Controls.  Clarostat 
i  Mfg.  Co.,  Inc.,  Dover,  N.  H.  An 
I  exceptionally  wide  choice  of  resis- 
I  tors,  controls  and  resistance  de- 
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METERING  PUMP 
for  HOT  WAXES 
and  CEMENTS 


a  new 
group  of 
TERMINALS 


•  Csniitliif 

WMrtiMr'  l>f  ilm 

Rebliwon  Matorina  Pump  b*> 
Inp  uMd  to  feretbly  oioct 
motorod  omounta  of  comont 
Into  wtro  bfvth  IwndU.  Rm- 
orvoir  tomporoturo  S90*  P. 

Not  o  gravity  ditponwr  —  Porcibly  ojoctt  hot  woao*  ond  comontt. 
Tkormoitaticoily  controllod  liaat  —  Vorioblo  with  o  maximum  moor* 
voir  tomporoturo  of  430*  P, 

Motor  dri'von,  cfutcfi  octwotod  — 3/3  locond  por  aioction. 

Vorioblo  diocborpo  —  Eioctiono  chonpod  In  3  tocondi,  without  tool*. 
Roducoi  unit  coito  -No  thillod  oporotor  ropuirod.  Sovos  motorioi  •— 
roduca*  ralact*. 

latlly  inotofloo  —  Adopfoblo  to  any  production  Mt-up. 

Por  comploto  information  on  Ihb  modom  production  tool  and  Ho 
pouiblo  opplicotion  to  your  ropufromantt,  wrilo  for  RuHotIn  Plo.  lA-R. 


especially 
designed 
for  use  in  the 
U.H.F,  region , 
available 
in  both 
feed-thru 
and  I 

stand-off  types 
for 

hermetic  or 

non-hermetic 

applications. 


Tronoformart  Sochat* 

Condoniori  Switchoo 

RoctlRort  Wirinp  Dovicoo 


High  Sensitivity  . .  Logarithmic 

AC  VOLTMETER 

50  MICRO  VOLTS  TO  500  VOLTS 

MODEL  47  VOLTMETER 


SELF  CONTAINED 
ALL  AC  OPERATED  UNIT 
An  extremely  tentitive  am¬ 
plifier  type  instrument  tkot 
serves  simultaneously  as  a 
voltmeter  ond  hiph  gain 
amplifier. 


Design  engineers 
for  further 
information, 
write  to... 


•  Accuracy  ±2%  from  IS 
cycles  to  30  kc. 

•  Input  impedance  1  map- 
ohm  plus  IS  uuf.  shunt 
cepocity. 

P  Amplifier  Gain  23000 


Lundey  Associates 
694  Main  Street 
Waltham  54, 
Massachusetts 


Also  MODEL  4S 
WIDE  BAND 
VOLTMETER 
.OOOS  to  SOO  Volta! 
S  Cycles  1*00  kc 


A  few  of  the  many  uses.' 

•  Output  indicator  for  microphones  of  ail  •  Gain  and  I 

types.  types  of  au 

•  Low  level  phonograph  pickups.  *  Densitometr 

P  Acceleration  and  other  vibration  measuring  and  film  pn 

pickups.  •  Light  flux  n 

P  Soond  level  meaturoments.  photo  calls. 

Writ*  far  Complel*  laformatiom 


90  MAIN  STREET 
PORT  WASHINGTON,  N.  Y, 
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HOWTO 

SQUEEZE  PENNIES 

OUT  OF 

UPSET  SPECIALS  COSTS 

Specially  designed  upset  products  are  solv* 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  are  yours  for  the  asking. 
Send  us  your  sketches,  prints,  finished  pro* 
ducts  for  suggestions. 


- 

PierdDf  a  flat- 
tenad  Mction  costs  ' 

less  than  drilling  a  j 

1  The  plane  profiled  i 

1  part  can  be  Just  as  | 

effective  lor  bar 
i  wrenching,  and  can 

1  look  more  attracbve.  t 

H 

A  pinched  point  f 

j  costs  lass  than  a  1 

1  conical,  turned  . 

1  one.  For  guiding  the  |- 

part  during  asMm-  | 

i  My.  and  for  piercing  1 

the  impinged  ma>  L 

i  tonal,  tiM  two  may  f 

1  work  alike.  t 

1  1 

1^^ 

4  i 

A  depressed  1 

<  head  costs  less  than  1 

1  a  trimmed  one,— — L 
•  works  just  as  well  i 

j  lor  wrenching,  and 

looks  Nke  a  special 

1  product  laatura  to  a 

1  tayman. 

1  ! 

1  ! 
A  square  shoul¬ 
der  under-head  costs 

1  and  will  bold  as 

1  well  against  loosen- 

1  Ing  in  elastic  or  plas- 

n  tic  materials. 

y _ 

of  thi*  thorf  an  avaHabla  on 
nqjasf  tor  um  in  drafting  and 
purchasing  duportmants. 


(PROMCO) 


MACHINE  SCREWS  lAND  SPECIAL  FASTENERS  ARE  OUR  BUSINESS  ' 


THE  PROGRESSIVE 

MANUFACTURING  COMPANY 

50  NORWOOD  Sf.,  TORRINGTON.  CONN. 


Wim  K» 
OUR  CATAIOO 


NEW  PRODUCTS  (continued) 

vices  is  presented  in  the  latest 
i  catalog,  No.  52.  The  catalog  fea¬ 
tures  expanded  listings  of  carbon 
I  and  wire-wound  controls,  including 
;  Pick-A-Shaft  or  field-inserted-shaft 
I  controls  taking  any  one  of  12  dif¬ 
ferent  shaft  types,  plus  the  non- 
'  metallic  shaft  and  the  high-voltage 
coupler.  For  the  first  time  the  air¬ 
craft-type  metal-cased  power  rheo- 
I  stats  are  offered,  together  with 
miniaturized  carbon  and  wire- 
I  wound  controls,  and  the  outdoor- 
'  theatre  L-pad. 

^  Electrical  Embedment  Resin. 

Minnesota  Mining  and  Mfg.  Co., 
i  900  Fauquier  St.,  St.  Paul  6,  Minn. 

A  new  industrial  technique — em- 
j  bedding  electrical  components  in 
“Scotchcast”  brand  electrical  in- 
!  sulating  resins — is  described  in  an 
I  8-page,  illustrated  booklet.  Applica¬ 
tions  for  both  “Scotchcast”  resin 
No.  1  (hot  pouring)  and  “Scotch- 
cast”  resin  No.  2  (cold  pouring) 
are  given,  the  use  of  fillers  to  ob¬ 
tain  special  characteristics  is  dis¬ 
cussed,  and  casting  techniques  are 
outlined  briefiy.  The  outstanding 
properties  of  these  epoxy  “Scotch- 
cast”  resins — moisture  resistance, 

;  dielectric  strength,  adhesion,  low 
shrinkage  and  stability  over  a  wide 
!  range  of  temperatures — are  pre¬ 
sented  in  detail  on  a  technical  data 
;  page. 

i 

,  Two-Way  Radio.  General  Electric 
Co.,  Syracuse,  N.  Y.  A  new  8-page 
illustrated  booklet  discusses  the  use 
of  two-way  radio  for  better  coor¬ 
dination  of  men,  materials  and  ma¬ 
chines.  The  booklet,  titled  “Instant 
Communication,”  is  slanted  to  tho.se 
I  businesses  using  materials  han- 
j  dling  and  emergency  .service  equip¬ 
ments,  and  others  who  have  plant 
protection  problems.  It  outlines  the 
use  of  two-way  radio  in  numerous 
industries,  and  shows  equipment 
now  available  for  a  wide  variety  of 
applications.  The  new  publication 
also  carries  a  list  of  27  GE  offices 
throughout  the  U.  S.,  from  which 
advisory  service  is  now  available  on 
communications  problems. 

Flexible  Cords.  Whitney  Blake  Co., 
New  Haven  14,  Conn.,  has  avail¬ 
able  an  illustrated  24-page  bulletin 
that  includes  all  of  the  new  Under¬ 
writers’  classifications  for  its  flexi- 
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214  TAAFFE  PLACE,  BROOKLYN  5,  N  Y 


PERFECTLY  COUNTER  BALANCED 


Contact  arrangements  up  to  and 
including  DP  DT  3  Amp  at  28  volts 
D.C.,  or  100  Milliamperes  at  150 
volts  D.C.  resistive  load. 


Hermetically  Sealed. 


Required  coil  power  as  low  as  20 
milliwatts. 


Coil  resistance  up  to  1 5,000  ohms. 


DUE  TO  ITS  PERFECTLY  COUNTER  BALANCED  FEATURES  THIS  RELAY  WILL 
WITHSTAND  HIGH  ACCELERATION,  VIBRATION,  SHOCK  AND  TUMBLING 


Moss  Production  Requirements  Invited 


Detailed  information  on  request. 


fNVItONMtNT  f»[f 
fUCrtlCAl  EOUItMtMT  kr 


Kenvon 

TRANSFORMERS 
for  standard 
and  special 
applications 


Phaostron  Company  •  151  Pasadena  Ave. 


South  Pasadena.  Calif. 


WE  CARRY 
INSTOCK/ 


Designed  by  specialists  of  25  years 
standing  •  Engineered  to  exao 
specifications  'Tested  for  peak  per* 
formance  •  Constructed  to  outlast  their 
guarantee  •  Kenyon  transformers 
meet  all  Army*Navy  specificationt. 


KINYON 

TRANSFORMUIS 

FOR 

•  MIL  Applications 

•  Radar 

a  Broadcast 

a  Atomic  Inorgy  Iqulpmont 
a  Special  Machinery 
e  Automatic  Controls 
a  Ixporlmontol  Laboratories 


Sewity  itt*  OfMfl  Inenivar  for  precision  engraving  on 
metal,  plastics,  wood,  glass,  hard  rubber  etc. . . .  engraves 
panels,  name  plates,  scales,  di^  molds,  lenses,  mstru- 
ments,  instruction  plates,  directional  signs  ...  by  simple 
tracing  from  master.  Routing,  profUimg  *nd  ibrtt  dimen- 
lionnl  modeling  mdUete  its  venotUity. 

Electric  etching  attachment  available. 


Special  ottochmenls  and 
engineering  tervka  availoh 
ter  predyction  weft. 


FREE:  Brochure — 
yours  upon  request. 


KENYON  TRANSFORMER  CO.,  Inc 

140  Sorry  Street,  New  York  St,  N.  Y. 


Woot  more  biformotioa?  Use  post  cord  on  lost  pogo. 
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ble  cords.  Featuring  catalog  data 
on  Dynaprene  and  rubber-jacketed 
cords  as  well  as  braid-covered 
types,  the  bulletin  also  gives  in¬ 
formation  on  cord  selection,  how  to 
order  specialties  and  technical  data 
of  interest  to  users  of  wire  and 
cable.  It  includes  illustrations  of 
factory  operations  and  laboratory 
facilities. 


Audio  Catalog.  Terminal  Radio 
Corp.,  85  Cortlandt  St.,  New  York 
7,  N.  Y.,  has  published  a  132-page 
audio  equipment  catalog.  Besides 
fifty  pages  of  high-fidelity  home 
music  system  components,  the  book 
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Transformer  Catalog.  Thordar- 
son-Meissner,  Mt.  Carmel,  Ill.,  has 
announced  its  new  No.  400-K  trans¬ 
former  catalog.  It  contains  un¬ 
usually  complete  listings  of  replace¬ 
ment  types  of  power,  filament  and 
audio  transformers  for  the  service 
industry,  as  well  as  standard  types. 
A  special  section  is  devoted  to  vari¬ 
ous  types  of  transformers  used  in 
the  tv  service  field.  Many  special 
transformers,  such  as  vibrator, 
isolation  and  band-pass  speech  filter 
types  are  also  listed  in  the  catalog. 


C-R  Tube  Reflectance  Meter. 
Gardner  Laboratory,  Inc.,  4723  Elm 
St.,  Bethesda  14,  Md.  Bulletin  120 
covers  the  portable  Glossmeter  for 
television  tube  face  plates.  The  in- 
rfitrument  discussed  is  highly  ver¬ 
satile  and  convenient  for  measuring 
reflectance  from  any  type  of  tube 
face  with  a  radius  of  curvature 
greater  than  12  in.  An  illustration, 
descriptive  of  the  instrument  and 
method  of  operation,  is  included. 


Embedded  Selenium  Rectifiers. 
Sarkes  Tarzian,  Inc.,  415  N.  College 
Ave.,  Bloomington,  Ind.,  has  pub¬ 
lished  a  new  4-page  folder  dealing 
with  embedded  selenum  rectifiers. 
(Embedments  are  designed  prin¬ 
cipally  for  use  where  because  of 
environmental  conditions  or  ex¬ 
treme  altitudes,  standard  convec¬ 
tion  cooled  painted  rectifiers  are 
not  suitable.)  Designated  as  Num¬ 
ber  B-1,  this  catalog  gives  detailed 
information  on  the  various  types 
of  embedments  made  by  the  firm. 
Illustrations  and  dimensional  dia¬ 
grams  are  included. 


VERNIER 


MECHANISMS 


National's  famous 
line  of  velvet  vernier 
mechanisms  has  been 
accepted  by  well-known 
commercial  users  as  well  as 
individual  builders. 

Having  a  standard  5  to  1 
ratio,  they  are  available 
with  either  or  *4" 
shafts.  Types  are  also  available 
with  imulated  or  non- 
insulated  output  hubs  for 
coiwiecting  to  V*"  output  shafts. 
Write  for  drawings  and 
specifications. 


VERSATILE 


SHAFT 


COUPLINGS 


National  makes  a 
complete  line  of  insulated 
and  non-insulated,  flexible 
and  rigid  shaft  couplings 
designed  for  a  wide  variety 
of  practical  applications. 

Free  from  backlash, 
mechanically  strong,  and 
exceptionally  snraoth  in 
operation,  they  fit  all  standard 
shaft  diameters.  Write 
for  drawings  and 
specifications. 


VELVET 


AVD 


Writm  t0r  mrmtvtm§9 
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This  highly  regulated 


'Produits  of 


FOR  STRAIN  GAGE  APPLICATIONS 

THE  TYPE  200 


AHcmbltM  ol  th«M  typM  can  be  rappDad  at  low  eott. 
Quality  II  cha  highett  In  tha  Induatry.  Dimandonal 
accuracy  and  olhar  charactanatm  ara  aacallant  and 
thaaa  unita  ara  highly  raconunandad  for  iautrumanti 
auch  aa  aynchroa 


CORP.  OF  AMIRICAt^ 


Pradsion  drilling  modi  aosyl 

Phillips  &  Hiss  m< 


6"  Thr»«t 
O'Va'*  Capacity 
1"  Qwlll  Traval 


Do  you  hove  dofo  sheets  on  our  time  cali- 
brafors,  one  second  to  one  microsecond? 


LABORATORIES 


412  WCX)DWARD  BLVD. 
PASADENA  10,  CALIF. 


SensitIvR  Speed  Controlt 

Foot-operated,  leaves  both  hands  free 

High  Precifiont  Selected 
Chuck  and  Bearings.  Spindle  true 
within  .0002".  Table  square  .0005"  in 
5"  circle.  Permanent  accuracy,  cast¬ 
ings  annealed  and  ground. 


WRITEi  ftullalin  E2 
Rhillipa  &  Hill  Co.,  Inc. 

11SS  N.  McCaddan  Place  ! 
Hollywood  38,  Colitornio 


d-c  supply  furnishes  one 

ampere  at  zero  to  1 5  volts,  for  the  most  exacting  applica¬ 
tions.  The  output  will  vary  less  than  .005  volt  for  10%  line 
voltage  changes.  Drift  is  low,  and  can  be  completely 
eliminated  by  an  accessory  plug-in  unit  which  provides 
chopper  stabilization.  Write  for  details. 


All  TYPES  OF 
CONSTRUCTION 
NOW  AVAIIABIE 
AT  inw  rnsT 


Sensitive  *Teel” 


The  Runsal  Lab¬ 
oratory  t  n  a  u  r  a  a 
that  every  inch  of 
Ruiisel  wire,  cord 
and  cable  la 
tborouRhIy  teated  before  ahlpplng 
four  wiring  needs  In  hook-up 
iead-ln,  shielded  wire  and  corda 
speaker  cords  and  all  types  of  In¬ 
sulated  wire  products.  In  almost 
endless  variety  of  colors,  sises  and 
specifications,  are  available  from 
this  centrally  located  plant. 

^  .  WflTf  foa 

k  SAMfUS 


/ 


/  / 


CORD 


WIRE 


ana 


CAll,  WIITf  Ol  Will  TODAY  fOI 
QUOTATIONS  ON  YOU!  IfOUIIEMfNTS 


Wherever  estrame  dimensional  pceemoa,  accu¬ 
rate  concentficity,  and  high  dialactric  quaUdet  ara 
required  the  electro.depositiaa  method  la  racom- 
mended  . . .  tha  production  of  which  it  licontsd 
under  an  exclutiva  arrangement  with  the  Electro 
Tec  Corporation.  This  well-known  proceas  it  most 
satisfuctory  for  miniaturaa  and  aub-miniaturtt 
down  to  .033'  diametera. 


CORD  &  WIRE  CO 

4723  Montrose  Avenu« 
C^'iCOQO  4l.  Illinois 


RUNZEL 


UlTIA  MODEtN,  COST  lEDUClNC.  NEW  PIOOUC- 
TION  EACtllTIES— The  Iml  word  la  sisal,  aeeis- 
■naat  aad  tkillad  aarMaaal  ara  eraepad  kara  la 
aravida  la«l  dalirary  at 
lawait  eatl  tail. 


5^ 


ONE  PIECE  ELECTRO  PLATED 
TYPES  FOR  EXTREME  ACCURACY 


MOLDED  OR  FABRICATED  TYPES 
FOR  LOWEST  POSSIBLE  COST 


&nta>y. 


MODIL  1809 


BRIDGE  CONTROL  UNIT 

FOR  VIBRATION  AND  STRESS  ANALYSIS 


Dciigntd  oi  a  companion  unit  to  Contury's  famous  Model  409  Oscillograph,  the  Model 
1809  Bridge  Control  Unit  is  the  latest  addition  to  Century's  line  of  industry-standord 
vibration  ond  stress  onalyiing  equipment.  Packoged  in  a  smoll,  compoct  space,  the  unit 
contains  ell  of  the  facilities  necessary  for  use  with  12  channels  of  resistance  strain  gages 
or  bridge-type  transducers.  Where  used  with  the  Model  409  Oscillograph,  it  is  necessary 
only  to  connect  strain  gages  and  power  source  to  hove  a  complete  stress-strain  measuring 
and  recording  system,  small  and  rugged  enough  to  be  placed  in  an  aircraft  wing  tip  or 
guided  missile  warhead. 

FEATURES:  ,  .  .  .  .  u  j  ... 

For  any  resistance  strain  gage  or  bridge-type 

Siie:  4V4  «  7  *  11  .  transducer. 

Weight:  10V4  pounds.  fAoy  be  used  with  direct  indicating  instrument. 

Aluminum  cose.  Power:  Control  unit,  22-28  Volt  D.C. 

Up  to  12  chonnels.  Strain  gage,  6-28  Volt  D.C. 

for  Bulltiin  CGC — 307 


MODEL 

409 

OSCILLOGRAPH 


The  Century  Model  409  OKillograph  has  been  designed  for  recording  data  where  space  and 
weight  requirements  are  limited.  The  Oscillograph  has  been  tested  to  record  faithfully  while 
subjected  to  accelerations  up  to  20  G's. 


FEATURES: 

Site:  5”  X  6%"  X  11%". 
Weight:  13  pounds. 

Cast  aluminum  case. 

Paper  speeds  variable  VS"  to  6" 
and  2"  to  24"  per  second. 


Detachable  daylight  loading  magazine  with 
a  capacity  of  3H"  x  100'  paper. 

2  to  14  individual  channels. 

Trace  identification. 

Trace  viewing. 


Write  for  Bulletin  CGC — 303 


GEOPHYSICAL  CORPORATION 

TULSA,  OKLAHOMA 


4447  No  Boimv  3406  W  Wath>n<)fon  Li«d  236  S* 

Phitodp’phio  40  Po  lot  ArgpVt  18  Co!if  Doyfon  J.  Ohio 


fXPCRT  OfFiCE 
149  B'oodwoy  N  Y  City 


NEW  PRODUCTS  (continued) 

illustrates  and  describes  seventy- 
six  pages  full  of  public  address,  in¬ 
stitutional,  recording  and  broad- 
!  cast  equipment  as  well  as  audio  test 
I  instruments  and  similar  specialized 

I  equipment. 

1 

Shaded  Pole  Motors.  Barber-Col- 
man  Co.,  Rockford,  Ill.  Motor  sheet 
F  4271-2  describes  a  complete  line 
of  unidirectional,  reversible  and 
synchronous  shaded  pole  motors  for 
servomechanisms,  communication 
equipment,  industrial  instruments 
and  other  uses.  The  publication  is 
available  on  request. 

Retaining  Rings.  Waldes  Kohi- 
noor,  Inc.,  47-16  Austel  Place,  Long 
Lsland  City  1,  N.  Y.  The  new  62- 
page  retaining  ring  catalog  is 
packed  with  engineering  specifica¬ 
tions,  data  and  other 'Useful  infor¬ 
mation  covering  17  different  types 
of  Truarc  rings  and  more  than  600 
different  sizes.  Designed  to  help  en¬ 
gineers  properly  select  and  u.se  the 
rings  to  best  advantage,  the  cata¬ 
log  devotes  28  pages  to  data  and 
charts  giving  ring  dimensions, 
j  groove  dimensions,  clearance,  al- 
;  lowable  thrust  loads,  safety  rpm 
'  limits  and  countless  other  valuable 
data.  Six  pages  graphically  illus- 
i  trate  typical  cost-cutting  applica- 
I  tions  and  at-random  field  applica- 
!  tions  covering  self-l(x:king  ring 
types,  basic  ring  types,  rings  for 
I  taking  up  end-play  and  rings  ap- 
j  plied  radially.  Assembly  and  aces- 
■  sory  tools  designed  to  handle  re- 
;  taining  rings  on  a  speedy  produc¬ 
tion  line  basis  are  illustrated  and 
'  described  in  detail. 

i  Wiring  and  Insulation.  The  Wil- 
i  Ham  Brand  and  Co.,  Inc.,  North 
and  Valley  Sts.,  Willimantic,  Conn., 

I  has  released  a  new  wiring  and  in- 
i  sulation  manual  entitled  “Here’s 
I  How  Turbonics  Will  Assist  You  in 
Solving  your  Complicated  Wiring 
'  System  and  Insulation  Problems.” 

:  The  manual  explains  how  to  obtain 
pertinent  information  required  to 
permit  uninterrupted  operation  of 
any  electrical  unit  or  component 
from  a  wiring  and  insulation  point 
of  view.  It  is  intended  particularly 
for  all  aircraft,  design,  development 
engineers  who  are  continuously 
faced  with  the  trend  toward  lighter 
weight,  smaller  space  factor,  better 


Waxt  mori  loformation?  Um  post  cord  oo  lost  pogt. 


Ptbruary,  7953— ELECTRONICS 


ELECTRIC  HEATING  UNITS 


VULCAN 


ELECTRIC  COMPANY 

.  DANVERS  10. MASS 


SPECIALTY  BATTERY  COMPANY 


STAR 


STAR  low  lou  STEATITE  has 
provtd  on  ideal  insulation  for 
electronic  opplicotions.  It  is  a 
strong,  dense  moteriol  with  ei- 
cellent  dielectric  and  mechani¬ 
cal  strength. 


Tubular  E I  e  c  I  r  I  e 
Heattng  Units  that 
111  around  or  clamp 
to  Tossels,  tanks, 
pipes,  etc.  tor  con¬ 
tact  heating  oi 
metals,  oils,  oir  and 
water  ....  espe- 
clallT  where  little 
space  is  available 
and  considerable 
heat  Is  needed. 


Every  STAR  STEATITE  part  is 
engineered  for  your  specific  job 
and  precision  mode  to  meet  de¬ 
mands  for  dimensionol  accuracy. 
And  STAR'S  facilities  for  volume 
output  assure  you  a  steady  flow 
of  material  to  maintain  your  pro¬ 
duction  schedules. 


Con  be  bent 
into  olmost 
emy  shape. 
STANDABD 


The  STAR  PORCELAIN  COMPANY 


.49  Muirhead  Avenue 


Trenton,  N.  J. 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


Water  activated 
'One  Shot"  Batteries. 


Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


e  A  precision  device  for  the  generation  of 
accurate  and  variable  time  intervals 
from  .00001  to  10  seconds. 

Also  available: 

Model  A-2  — ,8  to  100,000  jUS. 

Write  for  complete  doto: 

Our  bulletins  E-A-4  and  E-A-2 


Precision-built,  low-cost, 
battery-operated  — 
uvoiloble  for  delivery 
now. 


Send  for  fREC  Catalogs 


ELECTRONICS  CO. 

3707  S.  lOOierSON  OlVD.,  CUIVIB  CITT,  CAllf. 
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Wbstinghousc  makes  SURE., 
with  BOWSER  test  equipment 


Electronic  equipment  manufactured  by  the  Electronics  Division 
of  Westinghouse  Electric  in  Baltimore  must  meet  rigid  perform¬ 
ance  specifications.  To  evaluate  this  equipment  under  controlled  atmos¬ 
pheric  conditions,  Westinghouse  uses  a  Bowser  Walk-In  Room  which  will 
simulate  temperatures  from  -85®  F.  to  +176®  F.,and  relative  humidity 
from  20%  to  95%.  In  addition,  pressures  found  at  altitudes  up  to 
80,000  feet  can  be  created.  The  entire  test  facility  is  operated  and 
controlled  from  a  remote  control  station. 

The  complete  room  was  designed,  built  and  installed  by  Bowser. 

This  unit  is  an  example  of  what  Bowser  can  do  to  help  anyone  whose 
products  require  testing,  processing,  or  stabilized  storage.  Environmental 

simulation  units,  as  well  as  other 
Bowser  equipment,  can  be 
engineered  to  meet  individual 
requirements  with  unlimited 
specifications  for  size,  temper¬ 
ature  and  humidity  ranges  and 
peak  altitude. 

Why  not  take  advantage  of 
Bowser's  long  continuous  experi¬ 
ence,  the  first  and  best  in  the 
field.  Our  trained  engineers  are 
available  for  consultation  at  your 
plant  without  obligation. 


pROOKtSS  MOO*" 

sq.  to  our  focH.t.es 

jtort. 


l/CHKK  AND  MAIL  TODAY 


BOWSER 

TECHNICAL  REFRIGERATION 

DIVISION  aOWSfR  INC. 
TERRYVIllE  •  CONN 


•OWSER  TECHNICAL  REFRIGERATION.  TprryvilU.  Conn. 
S»nd  information  on  tott  o^uipmont  thotkod: 

Q  High  Tomporoturo  O  Rungui  Rodilonco 
Q  lew  Tomporoluro  Q  Rain  and  Sunihino 
Q  Tomporoturo  Shock  Q  Sand  and  Dutt 

Q  Humidity  Q  Immortion 

O  Altitudo  Q  Expiation  Proof 

□  Walk-In  Rooms  Q  Vapor  Tight 

I~1  Spociol  Enginooring 


-Pot- 


Company. 


City. 


Inno  Stnto- 


NEW  PRODUCTS  (continued) 

electrical  properties  and  greater 
temperature  extremes  problems. 

Setting  &  Adjustment  of  Adapters. 
Kinetix  Instrument  Co.,  Inc.,  902 
Broadway,  New  York  10,  N.  Y., 
has  announced  a  2-page  catalog 
sheet  illustrating  and  describing 
tools  for  setting  and  adjustment  of 
adapters  on  synchros,  resolvers  and 
I  servo  motors.  The  purpose  is  de- 
,  scribed.  Also  included  are  diagram- 
I  matic  methods  of  recommended 
mounting. 

Synchro  Electrical  Transformer. 
Kinetix  Instrument  Co.,  Inc.,  902 
Broadway,  New  York  10,  N.  Y.  For 
an  illustrated  description  of  re¬ 
ceiving  electrically  the  angular  po¬ 
sition  of  synchro  transmitter  rotor 
and  inducing  a  voltage  in  the  trans¬ 
former  rotor  which  falls  to  a  null 
when  matched  to  the  angular  posi¬ 
tion  of  the  transmitter,  see  a  re¬ 
cent  2-page  perforated  catalog. 
Average  electrical  characteristics 
are  included. 

Microwave  Transmission  Line. 
Product  Development  Co.,  Inc.,  307 
Bergen  Ave.,  Kearny,  N.  J.  Tech¬ 
nical  bulletin  No.  28,  entitled  “Mi¬ 
crowave  Transmission  Line  Meas¬ 
ured  Technical  Data”  is  available 
upon  written  request.  Complete 
j  technical  data  concerning  frequency 
j  in  me,  peak  volts,  approximate 
1  weight  per  20-ft  section  and  nomi- 
!  nal  characteristic  impedance  are 
included. 

Potentiometers  and  Noise.  Tech¬ 
nology  In.strument  Corp.,  531  Main 
St.,  Acton,  Mass.,  has  available  on 
request  Laboratory  Report  No.  6. 
It  contains  an  article  entitled  “Pre¬ 
cision  Potentiometers  and  Noise” 
by  Joseph  R.  Atieri.  Application 
of  the  Ponogometer  production 
noise  tester  is  also  included  as  a 
feature  of  this  report.  Cau.ses  of 
potentiometer  noise,  definition  of 
noi.se  and  advantages  of  the  Pono¬ 
gometer  are  detailed. 

Retractile  Cords.  Koiled  Kords 
Inc.,  Box  K,  New  Haven  14,  Conn., 
has  available  an  8-page  bulletin  on 
retractile  cords  for  general  com¬ 
munication  and  power  applications. 
Containing  catalog  data  and  in- 
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WATERMAN  PRODUCTS 


^ADJUSTABLE 

HERE 


Wont  mort  inforniotioo^  Um  cord  on  lo«t  p09« 
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WIRE  FORMING 
SPECIALISTS 


ri  ’ 

\ 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings —  Drawings 
Modern  facilities,  high-production 
equipment. 


Metal  Crystal  Holder  Parts 


Send  sketch  or  print  for  quotation. 

PIX  MANUFACTURING  CO.,  Inc. 

24A  Bedford  St.,  Newark  3,  N.  J. 


•riPAmMAN 

NOOEL 


31.5  lU 
9Vk"«II'/4‘ 

« 17^4" 


IWAIEW  PRODUCTS  CO.,  INC. 

I  PHILADIlfHIA  25,  PA. 

CAtlf  Aconss-.  P0t<fT5C0f-f 


WATIRMAN  PRODUCTS  INClUDii 

|S-S-A  LAR  RUtSiSCORI 

S-10-B  OENiRAl  rOCKRTSCOPt 

S-I1-A  INDUSTRIAL  fOCKETSCORt 

S-14-A  HIOHOAIN  POCKETSCORE 


S-M-B  WIDE  band 
S-1S-A  TWIN  TUBE* 


POCKETSCOPE 

POCKETSCOPE 


AUe  RAYONIC  Celliede  Ray  Twket 
RAKSCOPES  anil  eltier  eawlpinenl 


Tln  right  part  wkMifmiB9»dh  hr  fndKtha 
or  laboratory  ngainmmts 


Thia  parmemant,  hard  ooTar  OiUcial  Buying 
Quid*  oi  tha  alactronic-TV  porta  and  oguip- 
maat  induatry  with  ila  eonprahanalTa  da- 
laiUd  indax,  aliminotaa  tha  naad  for  main¬ 
taining  iilaa  oi  amaU  eataloga  and  manuiac- 
turora'  iitoroturo.  RADIO’S  MASTER  cotcUoga 
M%  of  TV  and  aioctronic 
aqulpmant.  Not  maroly 
part  nnmbar  Uatinga — 
compiata  daaeriptiona, 
apaciiicationa  and  iliua- 
trationa  writtan  and  S'jH  e«4 

compiiad  by  aach  manu-  ** 

iacturar.  Enablaa  you  to 
maka  compariaona  or  S|Af  wa 

aubatitutiona  right  now!  Um* 


Publiahar'a  prica 
SE.S0 — your  prica 
through  your  EKITEI  CtUlBt  PIBtlSIEIS.  INC. 

ragular  partaS  |  .V3  hq  lofoyM)*  Si.,  N«*  Yack  13 
distributor 


Another  example  of  WATERMAN 
pioneering,  a  compact,  portable  instru¬ 
ment  for  precision  pulse  measurements 
adaptable  for  all  electronic  work,  in¬ 
cluding  radar  and  TV.  S-4-A  SAR 
PUISESCOPE  will  portray  all  attributes 
of  the  pulse;  such  as  shape,  amplitude, 
duration  and  time  displacement.  In  $ 
mode  of  operation,  the  unit  functions 
as  a  wide  band  oscilloscope,  with 
optional  video  delay,  in  either  repeti¬ 
tive  or  triggered  sweep  conditions.  In 
A  mode  of  operation  the  unit  functions 
as  a  precision  time  measuring  device, 
with  internal  crystal  controlled  mark¬ 
ers  available  for  self  calibration.  In  R 
mode  of  opercrtion  a  desired  smell 
segment  of  A  Sweep  is  expanded  to 
fill  the  face  of  the  tube  for  detailed 
observation. 


Video  AmpRBar  bond  poit  up  to  II  me  . . . 
optional  Video  delay  0.55  pa . . .  Puba  rite  and 
toll  time  batter  than  0.07  ^... Video  lanai- 
tlvity  of  0.5  p  to  p/Inch . . ,  S  Sweep  80  eyelet 
to  400  KC  aithar  triggered  or  rapatitiva ...  A 
Sweep  1.2  tt$  to  12,000  its,  R  Delay  3  its  to 
10,000  IIS...  Directly  coHbratad  on  a  pracition 
dial . . .  R  Padattol  (or  sweep)  2.4  /it  to  24  /it 
...  A  &  R  Sweep  Triggers  available  externally 
. . .  Internal  crystal  markers  of  10  its  ^  30  its  t 
Built  in  precision  ampNtude  calibration.. 
Opetotes  on  50  to  1000  cycles  at  115V  AC. 


1220  pages 
80,000  items 
8,000  illustrations 
8"xH"-5lbt. 


Augat  Adjustable  Tube  Clamps 
are  3  ways  more  dependable! 

1.  Made  of  18%  nickel  silver  for  greater  fatigue  value, 
tensile  strength  and  durability. 

2.  Available  in  on  endless  variety  for  standard  and  special 
type  tubes. 

3.  Rigidly  tested;  meets  all  requirements  of  government 
specifications. 

STYLE  #  DIAMEHR-INCHES 

1001  2.11$  —  2.250 

1002  .  1.250  —  1.377 

1003  .  1.593  —  1.703 

1004  . I.U2  —  2.000 

1005  .  1.125  —  1.250 

1010  .  1.062  —  1.375 

1022  .  1.150  —  1.375 

Write  today  for  Catalog  and  Samplos 

AUGAT  BROS.  INC. 

31  PERRY  AVENUE  •  ATTLEBORO,  MASS. 
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NEW  PRODUCTS 


(continued) 


to  the 

ELECTRICAL 

ENGINEER 

or 

PHYSICIST 

with  experience  in 

RADAR 

or 

ELECTRONICS 


Hughes  Research  and  Develop¬ 
ment  Laboratories,  one  of  the 
nation’s  leading  electronics 
organizations,  are  now  creating 
a  number  of  new  openings  in 
an  important  phase  of  their 
operations. 


Here  is  what  one  of  these  positions  offers  you: 


THE  COMPANY 

Hughes  Research  and  De¬ 
velopment  Laboratories, 
located  in  Southern  Califor¬ 
nia,  are  presently  engaged 
in  the  development  and 
production  of  advanced 
radar  systems,  electronic 
computers  and  guided 
missiles. 

THE  NEW  OPENINGS 

The  positions  are  for  men 
who  will  serve  as  technical 
advisors  to  government 
agencies  and  companies 
purchasing  Hughes  equip¬ 
ment— also  as  technical  con¬ 
sultants  with  engineers  of 
other  companies  working 
on  associated  equipment. 
Your  specific  job  would  be 
essentially  to  help  insure 
successful  operation  of 
Hughes  equipment  in  the 
field. 


THE  TNAININQ 

On  joining  our  organiza¬ 
tion,  you  will  work  in  the 
Laboratories  for  several 
months  to  become  thor¬ 
oughly  familiar  with  the 
equipment  which  you  will 
later  help  users  to  under¬ 
stand  and  properly  employ. 
If  you  have  already  had 
radar  or  electronics  experi¬ 
ence.  you  will  find  this 
knowledge  helpful  in  your 
new  work. 

WHERE  YOU  WORK 

After  your  period  of  train¬ 
ing— at  full  pay— you  may 
( I )  remain  with  the  Labor¬ 
atories  in  Southern  Califor¬ 
nia  in  an  instructive  or 
administrative  capacity,  (2) 
become  the  Hughes  repre¬ 
sentative  at  a  company 
where  our  equipment  is  be¬ 
ing  installed,  or  ( 3 )  be  the 


Hughes  representative  at  a 
military  base  in  this  coun¬ 
try  or  overseas  (single  men 
only).  Compensation  is 
made  for  traveling  and 
moving  household  effects, 
and  married  men  keep  their 
families  with  them  at  all 
times. 

YOUR  FUTURE 

In  one  of  these  positions 
you  will  gain  all-around  ex¬ 
perience  that  will  increase 
your  value  to  our  organiza¬ 
tion  as  it  further  expands  in 
the  field  of  electronics.  The 
next  few  years  are  certain  to 
see  large-scale  commercial 
employment  of  electronic 
systems.  Your  training  in 
and  familiarity  with  the 
most  advanced  electronic 
techniques  now  will  (qualify 
you  for  even  more  impor¬ 
tant  future  positions. 


How  to  apply: 


HUGHES 


Ehsgineering  Personnel  Department 
Culver  City, 

Lot  Angeleu  County,  California 


If  you  are  under  thirty-five 
years  of  age,  and  if  you  have 
an  E.E.  or  Physics  degree, 
write  to  the  Laboratories,  giving 
resume  of  your  experience. 

Assurance  is  required  that 
relocation  of  the  applicant 
will  not  cause  disruption  of 
an  urgent  military  project. 


formation  helpful  in  ordering  as 
well  as  photographs  of  actual  ap¬ 
plications,  the  bulletin  explains  how 
the  cords  are  made,  where  they  are 
used  and  the  specific  features  which 
make  their  use  advantageous. 

Metal  &  Contacts.  Metals  &  Con¬ 
trols  Corp.,  Attleboro,  Mass.,  has  an 
illustrated,  12-page  catalog  that 
describes  the  various  composite 
metals,  precious  metals,  electrical 
contacts  and  Trufiex  metals  manu¬ 
factured  by  the  company.  Contents 
cover  some  of  the  unusual  com¬ 
posite  metals  recently  developed ; 
information  on  the  platinum-group 
metals  and  manganese  age-harden¬ 
ing  alloys;  and  two  sections  deal- 
'  ing  with  thin-gage  rolling  and 
mirror-finish  rolling. 

Temperature  -  Humidity  Test 
Chambers.  Tenny  Engineering, 
Inc.,  26  Avenue  B,  Newark  5,  N.  J., 
announces  a  new  two-color  four- 
page  bulletin  on  its  standard  line  of 
temperature-humidity  test  cham¬ 
bers.  Chambers  covered  can  simu¬ 
late  temperatures  from  —100  F  to 
-f-200  F  and  relative  humidities 
from  20  to  95  percent.  Specifica¬ 
tions  give  data  on  heaters,  humidi¬ 
fication,  dehumidification,  tempera¬ 
ture  and  humidity  controllers, 
compressor  equipment,  insulation, 
exterior  construction,  access  door, 
air  circulation,  standard  equip¬ 
ment  and  optional  equipment. 
Chamber  construction  informa- 
:  tion,  performance  characteristics 
I  and  typical  applications  are  given. 

Interior  dimensions  and  tempera- 
I  ture  ranges  for  eight  different 
standard  model  types  are  tabu- 
larized  in  a  specification  section. 
Included  also  are  5  pictures  show¬ 
ing  typical  chambers  and  chamber 
applications.  A.sk  for  bulletin  TR. 

Direct-Writing  Recorders.  San¬ 
born  Co.,  38  Osborne  St.,  Cambridge 
39,  Mass.  A  new  booklet  that  ex¬ 
plains  the  advantages  of  using  the 
company’s  equipment  for  the  study 
and  recording  of  a  wide  variety  of 
electrical  and  mechanical  pheno¬ 
mena  has  been  released.  It  contains 
16  pages  of  pert  illustration  and 
'  pertinent  text  that  describes  direct- 
recording  equipment  for  industrial 
users. 
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T.  R.  FINN  a  COMPANY,  Inc 

Specialists  jn  Vibration  Control 
333  JACKSON  AVENUE,  NEW  YORK  54,  N,  Y. 
Phon*:  CYprvss  2  4192  3  4 


/  antrlMAaf 


DELAY  LINES 


to  meet  mi/if  ary 


speciUcafions 


Delay  .1  to  2  usee. 
Tol.  ±.05  usee. 

Zo  1 200  ohms  ^15% 
Delay  lines  are  her- 
metieally  sealed  and 
are  of  non-nutrient 
xonstruetion.  J 


<cl' th 


We  invite  y 
inquiries. 


tlON  raiCISION  WIRI  WOUND  RISISTORS  stay  d«e«iiUablt 
unUar  th»  mMl  oavtrM  Tli«  rvtlManw  chonfM 

Ivu  than  .0S%  afttr  comelatlMi  af  th«  MII-I-V3A  tMtt. 

Th«  rvtlttor  U  lh«  hoort  at  your  nlactrMlt  aeuienimt.  N* 
olh*r  tye«  of  rotittor  hat  tho  Inhoront  ttahillly  onU 
accuracy  of  a  IION  fRECIllON  WIRE  WOUND  RESISTOR. 

Spoc/f/cation  brochuro  on  roquotf. 
for  Uollvory  Information,  tall  VOnkort  S-9t50. 

117  Stanley  Avenue,  Yonkers,  N.  Y. 


I  muimu  : 


Conform  to 
JAN-C-172A 
SPECIFICATIONS 

. . .  but  are  actually 
made  to  exceed 
AN-E-19  Drop 
Test  requirements 

RUGGED  PROTECTION  fir  VITAL 
EQUIPMENT 


Finnflex  M 

Mounts  isolate  vibration  jK 

and  shock  from  Electronic, 

Communication,  and  Con- 

trol  Equipment.  They  offer  m  —  W 

unimpaired  efficiency  from  M  ^ 

—80*  to  +250*F..  “Selective  JB  c 

Aefion”  friction  dampening, 
non-linear  steel  springs,  and 

other  features.  Wide  range  rvsc  ten  uiaestimi  nm line 

of  sizes  and  ioad  ratings  ^  nWATlOlt  ISOIAIO* 

available. 

SHOCK  MOUNTS  for  Signal  Corps  Mobile  Equipment  and  for  Naval 
Fire  Control  Units. 

SPECIAL  PROBLEMS;  Complete  facilities  for  designing  and  fab¬ 
ricating  Shock  and  Vibration  Mounts  to  order  —  regardless  of 
size  or  weight  of  equipment  mounted. 

Specify  FINNFLEX — for  Ruggedness.  Efficiency,  and  Economy. 

Writ*  for  Catolog  MB-110 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


VIBRATION 

ISOLATORS 

and 

SHOCK 

MOUNTS 


Ymmr  Speeimt 
Mmtmim  Kmtted 
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PLANTS  AND  PEOPLE 


OTHER  DEPARTMENTS 
ieotured  for  this  issue: 


Edited  by  WILLIAM  G.  ARNOLD 
RCA  To  Build  Manufacturing  Plant  In  Spain 


Plans  of  RCA  to  build  a  factory 
in  Spain  for  the  production  of 
45-rpm  phonograph  records,  record 
players  and  eventually  tv  home 
receivers  were  recently  announced 
by  F.  M,  Folsom,  president  of 
RCA.  The  proposed  plant  is  ex¬ 
pected  to  be  completed  in  mid- 
1953.  It  is  to  be  erected  at  a  322,000 
sq  ft  site  overlooking  Madrid,  on 
the  main  highway  to  Barajas  Air¬ 
port  and  the  city  of  Barcelona. 
Estimated  cost  of  the  new  plant  is 
$0.5  million.  When  in  full  operation 
it  will  employ  about  1,000  people. 

According  to  RCA's  president,  a 
favorable  economic  climate  for 
electronic  development  exists  in 
Spain  and  the  country  offers  a  good 
ground  for  investment.  He  noted 
that  a  large  amount  of  building  was 
being  done  in  Spain,  largely  with 
Spanish  capital  and  not  with  U.  S. 
ECA  funds. 


Arrangements  for  the  project 
were  made  in  cooperation  with 
Gabriel  Soria,  president  and  man¬ 
aging  director  of  Industria  Elec- 
tronica  S.A.,  associate  RCA  com¬ 
pany  in  Spain.  Industria  Electronica 
will  share  the  cost  of  the  plant  with 
RCA.  Chairman  of  the  board  of 
the  new  company  is  Demetrio 
Carceller,  former  Spanish  Minister 
of  Industry  and  Commerce.  'An¬ 
other  former  Spanish  cabinet  min¬ 
ister,  Jose  Luis  de  Arreseo,  also  is 
a  member  of  the  board.  He  is  at 
present  a  ranking  counselor  to  the 
Government  of  Spain. 

Mr.  Soria,  president  of  the  new 
company,  said  that  when  the  opppr- 
tunity  arises,  Spanish  workers 
would  be  sent  to  the  U.  S.  for 
further  training  in  RCA  factories. 
Although  no  tv  stations  now  exist 
in  Spain,  plans  are  in  progress  that 
will  be  developed  rapidly. 
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Zworykin  Awarded 
Eflison  Medal 


V.  K.  Zworykin,  pioneer  researcher 
in  electronics,  has  been  awarded 
the  1952  Edison  Medal  by  the  AIEE 
“for  outstanding  contribution  to 
the  concept  and  design  of  electronic 
components  and  systems”.  The 
medal  was  presented  at  the  opening 
session  of  the  Winter  General 
Meeting  of  the  Institute  at  the  Ho¬ 
tel  Statler. 

This  honor  is  the  latest  of  many 
won  by  Dr.  Zworykin,  who  is  vice- 
president  and  technical  consultant 
of  the  RCA  Laboratories  Division, 
RCA,  Princeton,  N.  J.  He  has  been 
associated  with  RCA  since  1929. 
Others  include  the  Morris  Lieb- 
mann  Memorial  Prize  of  the  IRE 
for  pioneer  work  in  television,  the 
Howard  N.  Potts  Medal  of  the 
Franklin  Institute  for  contributions 
to  commercial  television,  the  AIEE 
Lamme  Medal  for  outstanding  con¬ 
tribution  to  the  concept  and  design 


BENDIX  PLANS  COMPUTER  DIVISION 


FORMATION  oi  ih*  B«ndlx  Computer  Diylsion  oi  th«  B«ndix  Aviation  Corp*  with 
hoadquartora  in  Hawthorn*.  Coliiomio  wa*  announced  rocontly  by  E.  Palmar 
NIcbolU  (l•it),  vlc*-pr**id*nt  oi  th*  B*ndix  PociHc  Division.  Mauric*  W.  Horrsll 
(rlqht).  former  wcacutiv*  anqinoor  oi  th*  B*ndix  R*s*orch  Loborotori**  in  Detroit. 
Mlchw  will  head  th*  computer  division  staii.  They  are  discussinq  on*  oi  th*  parts 
used  in  computers.  Th*  new  division  is  beinq  formed  for  th*  perfection  and  manu¬ 
facture  oi  diqitol  computers  designed  to  provide  immediate  answers  to  scientific 
ond  Industrial  problems.  Horrell  is  now  organising  a  staff  oi  top  engineers  and 
scientists  for  the  new  division 
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Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs,  England  .  Grams;  ‘Electronic  Old  Hill,  Cradley  Heath.’ 


H/oUcld 


Radio  set  makers  everywhere  have  acclaimed  the  Monarch  automatic  record 
changer— the  brilliant  new  changer  with  the  exclusive  *  Magidisk  *  auto-selector 
•k  Now  7',  10'  and  12'  records  may  be  intermixed  and  played  at  33}.  4S  or 
78  r.p.m.  with  a  realism  and  a  purity  of  tone  hitherto  impossible  k  Simple 
centralised  control  provides  easy  selection  of  record  speed  and  ’  On,’  ‘  Off,* 
’  Reject  ’  -k  New  extended  frequency  range  dual  stylus  crystal  pick-up  faithfully 
reproduces  the  most  fragile  overtones  k  Fine  engineering  guarantees  a  lifetime 
of  trouble-free  service  k  The  price  is  competitive— send  for  details. 
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of  electronic  apparatus  basic  to 
modern  television;  the  Poor  Richard 
Club  Gold  Medal  for  Achievement, 
and  the  Chevalier  Cross  of  the 
French  Legion  of  Honor  in  recog¬ 
nition  of  his  contribution  to  victory 
in  World  War  II. 

The  Edison  Medal,  first  awarded 
in  1909,  has  been  won  by  such  out¬ 
standing  scientists  as  Alexander 
Graham  Bell,  George  Westinghouse, 
Frank  B.  Jewett,  and  Vannevar 
Bush.  The  medal  was  founded  by 
associates  and  friends  of  F]dison. 

MIT  Appoints  Electronics 
Lab  Research  Heads 

George  G.  Harvey,  associate  pro¬ 
fessor  of  physics,  and  Henry  J. 
Zimmermann,  associate  professor 
of  electrical  engineering,  have  been 
appointed  associate  directors  of  the 
Research  Laboratory  of  Electronics 
at  MIT. 


Frank  White  Elected 
President  of  NBC 

Frank  White,  vice-president  and 
general  manager  of  the  radio  and 
television  networks  of  NBC,  has 
been  elected  president  and  a  direc¬ 
tor  of  NBC  to  succeed  Joseph  H. 
McConnell, 

Mr.  McConnell  has  resigned  from 
NBC  to  join  a  company  in  another 
industry,  and  his  new  position  will 
be  announced  by  that  company.  It 
is  reported  that  he  will  become 
president  of  the  Colgate-Palmolive- 
Peet-Co. 

Sylvester  L.  Weaver,  Jr.,  vice- 
president  in  charge  of  the  radio  and 
television  networks  of  NBC,  was 
elected  vice-chairman  of  the  NBC 
board  of  directors,  a  new  position. 

John  K.  Herbert,  vice-president 
in  charge  of  network  sales,  has  been 
appointed  to  succeed  Mr.  Weaver  as 
vice-president  in  charge  of  the  ra¬ 
dio  and  television  networks. 


IBM  To  Build  New 
Electronics  Center 


International  business  machines 
Corp.  has  announced  plans  to  begin 
construction  of  a  research  center 
near  its  Poughkeepsie,  N.  Y.,  plant 
early  next  spring,  to  be  completed 
before  the  end  of  1954.  The  plant, 
a  model  of  which  is  shown  above, 
will  add  179,000  square  feet  of  fioor 
space  to  the  company’s  existing 
laboratory  facilities.  An  estimated 
750  employees  will  work  in  the 
building.  The  research  center  will 
provide  centralized  facilities  for  the 
company’s  widespread  electronics 
research  program. 

Honeywell  Elects  Seidel  V-P 

Glenn  E.  Seidel  has  been  elected 
a  vice-president  of  Minneapolis- 
Honeywell  Regulator  Company  in 
charge  of  engineering  in  the  com¬ 
pany’s  Minneapolis  plants,  Harold 
W.  Sweatt,  president,  announced 
recently. 

Seidel,  a  member  of  Honeywell's 
engineering  organization  since 
1943,  has  been  director  of  the  com¬ 
pany’s  expanding  ordnance  division 
for  the  past  year  and  a  half.  Before 
that  he  served  for  a  number  of 
years  as  assistant  to  W.  J.  McGold- 
rick  who,  as  part  of  his  duties  as 
vice-president,  has  been  handling 
the  engineering  activities  that  Sei¬ 
del  will  take  over. 

Outstanding  Engineers 
Honored 

The  Eta  Kappa  NU  plaque  desig¬ 
nating  the  most  outstanding  young 
electrical  engineer  for  1952  was 
awarded  to  John  V.  N.  Granger,  34, 
of  the  Stanford  Research  Institute, 
Stanford,  California.  In  addition 
Edward  O.  Johnson,  33,  of  RCA 
Laboratories,  Princeton,  New  Jer¬ 
sey  and  Gustave  W.  Staats,  33,  of 
the  Allis  Chalmers  Mfg.  Co.,  Mil- 


CAPTAIN  ROUND  RECEIVES  ARMSTRONG  MEDAL 


Copt.  Hmiry  J.  Round  of  England  (right)  rocolvod  dio  priiod  Annatrong  Modal  iiom 
John  Bom.  prooldoni  of  tho  Rodio  Club  of  Amorica.  at  tho  Club'a  43Td  annual 
bonquot.  Tho  Modal  woa  awardod  to  Copt.  B  rand  in  rocognition  of  hia  pionooring 
work  in  radio,  oapodally  in  tho  iiolda  of  rodio  diroctlon  and  poaition  finding  and 
tho  amplification  of  ahort-wavo  aignala.  During  World  Wor  I  tho  diroction-flnding 
apporatua  ho  dooignod  and  oporatod  mado  it  poaaiblo  to  troco  tho  movomonta  of 
tho  Gorman  Float  moklng  poaaiblo  intorcoption  by  tho  Britlah  Floot  In  tho  Batdo 

of  Jutland 
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)ioneer\of  mii 


COMPARE  these  characteristics  for  in¬ 
strument  hook-ups,  transistor  pack¬ 
aging,  computer  and  airborne  com¬ 
ponents,  etc.  Here’s  how  big  a  job  a 
Microdot  Coax  Assembly  can  do 
for  you. 


MICRODOT,  pioneer  of  micro-miniatur¬ 
ization,  has  completed  development 
of  Coaxial  Assemblies  one-quarter 
BNC  size  with  savings  in  weight  of 
87%  to  a  comparable  BNC*  assem¬ 
bly  . . .  and  designed  to  do  a  BIGGER 
job  on  top  of  these  outstanding  size 
and  weight  advantages. 


MIcnxiot  AtMtnbN** 
rttist  S  to  55  cp«  »t  25  G‘S. 
MHiineioo  trootod  coMo 
mokot  Mfh  tormiMtloii 
impodMiM  p/octical. 


TiS  MININOISE  CoMo 
(0.10*  diamotor)  coo  bo 
wroppod  aro«md  n  0.5' 
maiMirol  wittiout  dungt. 


A-  tbo  molo  and  fomala  kmod 
.  diamotar  te  0.2^. 

P  R-  tha  mala  and  fomala  Miiad 
tatvitt  la  0.85*. 

C-  Um  thraad  alia  it  10/32^^_ 


Choroctariilic  impadonca 

Capacity 

low  VSWR 

low  iniartion  Ion  (400  me) 
High  voNago  braokdown 
High  lomparotura  alobility 


50  or  70  ohmt 
30  mmf/ft  or  21mmf/ft 
1.3 

0.3  Dl/ft 
2500  DC 
—  55*  to  +  300*  r. 


Special  MININOISE  traotmant  raducaa  aaff-ganarofad 
cobla  noli*  by  95%  cemporod  to  itandard  cobfa. 

IMMIDIATI  DILIVIKIISI 

Single  and  double-ended  assembliei,  feed- 

_  _  throughs  and  couplings— 

immediately  available  for 
SMAU  sun  delivery.  Write  today. 

Ordering  information  and 

_ 1  data  will  reach  you  promptly. 

— ^  —  1  Patenti  PtmUng 


•Compared  to  BNC  Connecton 
and  RG59U  cable. 
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PLANTS  AND  PEOPLE  (continued) 

waukee,  Wisconsin  received  honor¬ 
able  mention  citations. 

Citations  presented  to  the  men 
were  as  follows: 


Autosyn"^ 

Precision-Built  by  ^ 

ECLIPSE-PIONEER 


’iJO 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization.  Eclipse- Pioneer  has 
available  o  complete  line  of  standard  (1.431'  dio.  X  1.631'  Ig.)  and 
Pygmy  (0.937'  dio.  X  1.278'  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  hove  re¬ 
duced  cost  to  o  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  ^ipse-Pioneer  high  precision  at  the  new  low  cost. 

*iEs.  r>«Bf  Mn  loion  itvuTitN  cMNunoa 

AVIRAOl  BJCTRICAL  CHARACTIRISTICS— AY-200  SIRIIS** 


John  V.  N.  Granger 

“By  virtue  of  his  noteworthy  re- 
searche.s  on  aircraft  radio  antennas, 
his  organization  and  direction  of  a 
large  radiation  systems  laboratory, 
and  his  unusual  interest  in  cultural 
and  professional  activities.  Eta 
Kappa  Nu  recognizes  John  Van 
Nuys  Granger  as  an  outstanding 
young  American  engineer.” 


OWMMMt  AVSn-l  I  Frafli  TriM. 


OtpMdMl  U»M  CInuH  0mI|* 


For  detoled  information,  writ*  to  Dept.  C 


ECLIPSE-PIONEER  DIVISION  of 

TtTERBORO  NEW  JERSEY 


Export  Solr^  B(*r\dix  Intrrrsotional  Di 


N<-vu  York  1  1.  N 


Edward  O.  Johnson 

“By  virtue  of  his  notable  con¬ 
tributions  to  the  field  of  gEiseous 
electronics,  his  invention  of  the 
plasmatron,  and  his  special  inter¬ 
ests  in  art  and  professional  activ¬ 
ities,  Eta  Kappa  Nu  recognizes  with 


S5t 


Went  Msrs  hitsrMsHM7  Um  pMt  c*rd  ee  test  HI*. 
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TELETRONICS  LABORATORY 

:  WESTBURY  L  I  N  Y 


American  Gas  Furnace  Co, 


ALWAYS 


on  the  beam** 
Pce^  CRYSTALS 


ROANWELL  CORPORATION 

7’  JtXtH  »V!NUE,  SROOXirN  17,  NEW  rORI 


CARLISLE,  PENNA 


NEW  AGF 

BURNER 

CATALOG 


The  first  complete  catalog  of 
never  before  available  technical 
data. 

Gives  hole  sizes,  flame  patterns, 
gas  consumption  on  various  gases 
and  complete  information  with 
illustrations  of  — 

tUINEIS 
now  PIPES 
SLASS 


ACCURATE 

STABLE 


m/m  TELEMETERING 
SUB-CARRIER  EQUIPMENT 

•  20  accurate,  fixed  centre-frequencies 

•  Calibrated  control  for±  10%  adjustment 

•  Indicator  for  beating  external  signal 

•  Low  distortion  and  excellent  stability 

•  Constant  voltage  low  impedance  output 

•  Continuously  variable  calibrated  level 

•  Standard  FM/FM  frequencies  furnished 

•  Other  frequencies  available  to  order 

FOR  RAPID  PRODUCTION  CONTROL  TESTS 


OIYOEN- 
SAS  BURNERS 

U^r/'/e  for  your  copy  today  on 
your  company  letterhead. 


MANUPACrURBRS  OP  BLICTWONIC  INSTRUMINTS  AND  PRODUCTION  TBST  BQUIPMINT 


If  it  is  importrot  for  your  transmitting 

and  receiving  equipment  to  stay  "on  Piezo  Crystals.  They're  built  to  take 
the  beam” — always,  regardless  of  at-  it.  Send  for  our  completely  illustrated 
mospheric  extremes  and  rough  han-  catalog  or  submit  your  problems  to 
dling — be  sure  to  specify  Standard  our  engineers  for  recommendations. 


DATA  SHflTS 
ON  RIQUIST. 
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PLANTS  AND  PEOPLE  (coatiniMd) 

honorable  mention,  Edward  0. 
Johnson.” 

“By  virtue  of  his  outstanding 
contributions  to  the  design  and  con¬ 
struction  of  supercharged  hydrogen 
cooled  turbine  generators,  and  his 
extraordinary  participation  in  the 
life  of  his  community.  Eta  Kappa 
Nu  recognizes  with  honorable  men¬ 
tion  Gustav  W.  Staats.” 


Motorola  To  Expand  Plant 

Motorola  president  Paul  V.  Galvin 
announced  that  his  company  plans 
to  spend  $3  million  for  a  plant  ex¬ 
pansion  program  in  1953.  A  major 
new  plant  will  be  built  in  Franklin 
Park,  Illinois  which  will  nearly 
double  the  production  capacity  of 
the  electronics  firm’s  television 
manufacturing  facilities.  Some  27i 
acres  of  land  have  been  acquired  to 
accommodate  the  single  large  struc¬ 
ture  measuring  833  feet  by  325  feet, 
embracing  278,000  square  feet  of 
usable  factory  space. 


CALL  ON 


Special  cord  sets  of  flexible  cord,  shielded  communications 
wires  and  multiple  conductor  cables,  equipped  with  molded 
rubber  or  plastic  fittings  are  among  the  many  quality  pro¬ 
ducts  offered  by  Whitney  Blake. 

If  standard  molds  cannot  be  adapted  to  individual  applica¬ 
tions,  Whitney  Blake  is  prepared  to  design  and  make  special 
molded  junctions  and  other  fittings  to  provide  the  water  and 
impact  resistance,  small  size,  light  weight  and  protection 
from  tampering  so  important  to  many  of  today's  applications. 
Whitney  Blake  has  over  thirty  years  experience  in  the  cord  set 
field  and  more  than  fifty  years  in  producing  well  built  wires. 
The  close  control  exercised  in  the  production  of  Whitney 
Blake  cord  and  cable  and  the  extensive  testing  facilities 
make  Whitney  Blake  Cord  Sets  completely  dependable. 

If  you  have  a  cord  set  problem  our  design  engineers  will  be 
glad  to  help  you  solve  it. 


Paul  V.  Galvin 


The  new  facilities  will  constitute 
a  bulk  assembly  plant  for  final  as¬ 
sembly,  packing,  storing  and  ship¬ 
ping  of  tv  units.  The  completion 
of  the  new  plant,  with  all  installa¬ 
tions  necessary  for  operation,  is  an¬ 
ticipated  by  mid-year. 


GE  Elects  Vice-Presidents 

President  Ralph  J.  Cordiner  of  the 
General  Electric  Company  an¬ 
nounced  that  general  managers  of 
eight  operating  divisions  of  the 
company  have  been  elected  vice- 


<-!>  WHITNEY  BLAKE  CO 


mo 


Want  mof*  information?  Uso  tott  card  on  hat  page. 
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Specify  and  Use 
MEYERCORD 
DECALS  to... 


worn 

BCFORC  LOADING 

1.  S«r  lloc  Uater  Tank  I 
in  advance 

2.  Set  Waaher  l>mper;tT\ir 

3.  Turn  on  Uavher  f<ir  ON 

4.  Spin  Out  Old  Hater 


instruct  I 


identify 


AUTOMOTIVI 

ELECTRIC  FUEL  PUMP 


MODCl  NO  47«Oa9 
ft  voiTS  aoft  caouM 

e  % 

MMrto.  Mrtoer.  sssstM, 


P-O-R-T-A-B-L-E 

VACUUM  TUBE 
VOLTOHMMILLIAMMETER 


Model  601  VacuHin  Tube  Volt-Ohm- 
Milliommeter 

An  accurate,  universal  test  instrument  i 
.  .  .  Battery  operated,  over  100  hours  | 
of  battery  life  .  .  .  Extremely  useful 
when  external  power  is  net  available 
.  .  .  Useful  when  limitations  are  imposed 
by  A'.  C.  power  prounds;  prevents  60 
cycle  hum  .  .  .  Ef^tively  measures  un> 
•rounded  or  symnMtrical  circuits. 

For  compkle  iefermotion  write  for  Catalog  MIA. 


Low  Cost . . .  High  Speed  Application  . 

Among  the  many  new  applications  of 
decals  for  American  industry  is  the 
tough  Meyercord  acid,  chemical  and 
weather  resistant  identification  of  dan¬ 
gerous  chemical  containers.  If  you  pro¬ 
cess  and  ship  dangerous  chemicals,  he 
sure  to  ask  for  full  information  on 
this  imponant  feature. 

Meyercord  Decals  have  been 
adopt^  by  cost-conscious  manufac¬ 
turers  in  thousands  of  industries  .  .  . 
as  nameplates,  trademarks,  instruc- 
tiocu,  markers,  wiring  diagrams,  safety 
warnings  and  many  other  important 
industrial  applications. 


.  Durable  ...  All  Colors,  All  Surfaces 

But  "juK  any  decal”  won't  do  the 
k>b  on  "iust  any  surface”.  For  today's 
rigid  requirements,  Meyercord  Decals 
are  carefully  laboratory-engineered  to 
assure  complete  and  perfect  adhesion 
to  any  commercial  surface  or  finish. 

Write  for  facts  on  our  technical  con¬ 
sultation  and  designing  services. 

pun  NAMIULATI  MANUAL 

Hundreds  of  uses  for  durable,  wash¬ 
able  decal  nameplates  ...  as  trade¬ 
marks,  instruaions,  charts,  diagrams— 
in  any  siae,  colors,  or  design.  Ask  for 
it  on  your  business  letterhead,  please. 


MRIUN  CHRONOSCOPE 
CORPORATION 

316  Watt  First  St.  Mount  Varaon,  N.  Y. 

MISSILE 

Engineers  and  Technicians 


For  Field  Test  Positions  in 
NEW  MEXICO 

"The  Land  of  Enchantment" 

ON 

Guidance  Flight  Testing 

Servomechanisms 
Telemetering  Test  Equipment 
Airborne  Electronics  Equipment 
IDEAL  WORKING  CONDITIONS 

WRITE:  FIELD  TEST  DIRECTOR 
P.  O.  BOX  391 

HOLLOMAN  AIR  DEVELOPMENT  CENTCR 
NEW  MEXICO 


BELL 


THE  MEYERCORD  CO. 


DIPT.  A.soa,  Bias  WUT  lAKI  BTBin 
CNICAOO  44,  IUINOI6 


ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


W  <  nfF-THE-SHEU-  SM 


Eloctro-Toch  mainUint  one  of  the  largest  and  most  com* 
plete  stocks  in  the  country  of  electrical  meters,  instru> 
ments  and  industrial  control  equipment  "  representing 
over  250  top  lines. 

Yes,  our  warebewse  Is  buffing  wMt  stuadurd  oteolu  ef 

Toffle  Switefcas 
Shunts  lElactrkull 


Counlart 

Psmel  Malart 

Trantfermart 

Swifehboard  Malart 

Micro  Swilchat 

Photo  Eloctrlc  Equipmont 

Rolayt 


Solonaidt 

Tochomolors 

Thormomolart 

Thormailult 

Roctiflort 

Rhoaslott 

Timort 


MwINmolOfs 

Otclllascapos 


FOR  SPUD 

Who  -  Coda  ROL 

Tolotyps-N/  I 

Phono  - 


and  laboralory  Standard  Instnimonts 

In  addition,  we  manufacture  and  stock  Spoefal  Tost  fqafp. 
monf  •  Elociric  Hooting  Units  •  Cwrront  Trontfannors  • 
Pyromotors  •  Tfiormocevplot  •  Roctifiors. 


Our  laboratory  is  available  for  re* 
/pair  v.'ork,  rescalii^,  recalibration 
/  and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 


CONSULT  US  ABOUT  YOU*  BIQUIMIMINTS 


ELECTRO-TECH 


EQUIPMENT  CO. 


55  LISPENARD  ST.,  NEW  YORK  13,  N  Y 
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^  .from... 


SAN6AM0  offers  an  ^ 
exceptionally  wide  choice 
of  subminiature  paper 
capacitors  in  hermetically 
sealed  metal  cans! 


There’s  no  need  to  search  for  the  right  miniaturized  hermetically 
sealed  paper  tubular  capacitor  for  your  application  .  .  .You  can 
choose  from  Sangamo’s  full  range  of  capacities  and  voltages. 

You  have  a  choice  of  two  impregnants— Sanowax  for  85°  C  opera¬ 
tion  and  Sangamo's  amazing  new  E-therm  for  85°  C  or  125°  C 
operation.  You  can  choose  from  two  types  of  element  construction 
—inserted  tabs  or  extended  foil  .  .  .  And,  you  can  obtain  all  these 
capacitors  with  either  grounded  or  insulated  circuits. 

These  Sangamo  subminiature  paper  capacitors.  Types  SA  through 
SM,  are  sealed  in  non-magnetic  cases,  finished  with  a  high  tin 
content  alloy.  They  are  hermetically  sealed  with  glass  to  Kovar, 
solder-seal  terminals. 

Complete  information  is  yours  in  Engineering  Bulletin  TS-105. 
Write  today. 


PLANTS  AND  PEOPLE  (centiniMd) 

presidents  by  the  board  of  directors. 
Mr.  Cordiner  said  that  the  promo¬ 
tions  were  made  in  furtherance  of 
the  company’s  announced  plan  of 
decentralization. 

Those  elected  were:  James  M. 
Crawford,  general  manager  of  the 
Motor  and  Generator  Division, 
Schenectady,  N.  Y. ;  Francis  E. 
Fairman,  general  manager  of  the 
Transformer  and  Allied  Products 
Division,  Pittsfield,  Mass.;  Cramer 
W.  LaPierre,  general  manager  of 
the  Aircraft  Gas  Turbine  Division, 
Evendale,  Ohio;  Clarence  H.  Lin¬ 
der,  general  manger  of  the  Major 
Appliance  Division,  Louisville,  Ky. ; 
Harold  A.  MacKinnon,  general 
manager  of  the  Component  Pro¬ 
ducts  Division,  Fort  Wayne,  Ind. ; 
Charles  K.  Rieger,  general  manager 
of  the  Small  Appliance  Division, 
Bridgeport,  Conn.;  Glenn  B.  War¬ 
ren,  general  manager  of  the  Tur¬ 
bine  Division,  Schenectady;  and 
William  C.  Wichman,  general  man¬ 
ager  of  the  Industrial  Power  Com¬ 
ponents  Division,  Plainville,  Conn. 

Warde  B.  Stringham  of  Wa.shing- 
ton,  D.  C.  has  been  elected  a  com¬ 
mercial  vice-president  of  GE. 

Zenith  Plans  Expansion 

Directors  of  Zenith  Radio  Corpora¬ 
tion  have  authorized  new  construc¬ 
tion  that  will  add  more  than  300,000 
square  feet  of  floor  space  to  the 
company’s  main  plant  at  6001 
Dickens  Avenue,  Chicago,  it  was 
announced  by  Hugh  Robertson, 
executive  vice-president. 

The  new  space  will  be  used 
chiefly  to  provide  additional  pack- 
I  ing  and  shipping  facilities  required 
i  for  the  steadily  increasing  volume 
of  Zenith’s  production. 

Construction  will  begin  as  soon 
as  final  drawings  are  completed, 
and  is  scheduled  for  completion 
'  within  a  year.  With  this  new  addi¬ 
tion  Zenith  and  subsidiary  com¬ 
panies  will  have  total  floor  space 
exceeding  1.8  million  square  feet. 

;  Estimated  cost  of  the  new  addition 
I  is  $3  million. 

I 

^  Beiidix  Names 
j  Chief  Engineers 

;  Albert  E.  Namey  has  been  pro- 
'  moted  to  the  position  ef  chief  engi- 
I  neer  of  the  Test  Equipment  Design 
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improve 

your 

memory 


more 


lightweight  TELEX  headsets!! 


electronic  computers, 
Andersen 
SOLID  ultra-sonic 

delay  lines  are 


HEARING  AT 
ITS  BEST 


SOLID  delay  lines 


mean  minimum 
size  and  weight 


Spurious  signals 

40db.  or  better 


investigate  Andersen 
SOLID  ultra  sonic  delay  lines 
Complete  facilities  for 
research  and  development. 


37  Talcott  Road 

West  Hartford  10,  Conn 


*MONOSIT 

Tfie  modern  styling  and 
dependability  and  Su-  i 
perior  performance  I 
of  the  TELEX  Mono-  ■ 
set  have  made  old  ? 
fashioned  head-  ' 
phones  obsolete.  ' 
Magnetic. 


’DYNASET  ^ 

New  dynamic 
under-chin  TELEX 
Dynaset,  with  more 
highs  and  lows  of  both^ 
music  and  speech,  is  the 
delight  of  radio  and  TV 
monitors.  Weighs  only 
I.2S02. 


Modern,  light¬ 
weight,  dwreble  . . . 

Eesily  adjuslable 
end  built  for  herd 
usage,  TELEX 
Headsets  give  lo^ 
quality  receplian 
without  the 
punishment  of 
extra  weight  and 
pressure. 

nrodeMork  QUALITY  HEADS 

Commercial  Communications  •  Electronic  Laboratories 
Office  Transcribing  Machines  •  Radio  Monitoring 
Telecasting  -  Amateur  Radio  •  Record  Stores  •  Theaters 
Phone-Order  Boards  •  Wired  Music  Installations 

fm  tsoflrti  infarsMliM  ts  any  if  the  sbevs  headsets,  whli 

TELEX#  ELECTRO-ACOUSTIC  DIV. 

Deportment  9-F  •  St.  Paul  I,  Minnesota 
In  Canada.  ATLAS  RADIO  CORP.,  Terenle 


’EARSET 

Sensitive  TELEX  Eorset  slips 
onto  eor  ond  is  preferred  by 
oil  who  use  single-phone 
heodsets.  Weighs  only 
02.  ond  leoves  other 
eor  free  for 
phone  colls  or 

conversotion.  L  w 


’TWINSET 

This  lightweight  I.L  02.TELEX 
Twinset  pipes  signal  directly 
— into  the  ear,  blocking 
Out  background  noises 
'  \5''d  banishing  listening 

A  fatigue.  Magnetic. 


Teles  produces 
beadseti  to 
■iDufsrturer^ 


NbW  #  standard  Sint,  ISO  Sariat 

f  0-350  V  ®  750.  ma. 

SCr'KS  '  0-350  V  ®  1.  Amp. 

•  0-350  V  ®  2.  Amp. 

0-350  V  ®  3.  Amp. 

Faatarinf :  Vary  law  aatpat  Impadanca  at  hlfk  pawtr  laetit; 

Vt%  raniatiaa;  S  MV  rippit. 

Caatinaaas  dnty  eampaaaats;  shart  dalivary. 

Other  units  available;  any  voltage  and  capacity,  regulatad  or  un¬ 
regulated,  fised  or  adjustable  output  voltage.  We  invite  inguirica. 

PESCHEL  ELECTRONICSy  INC. 

13  6AR0EN  STREET,  NEW  ROCHELLE,  N.  T.  •  NEW  ROCHELLE  0-3342 


WASHER  SPECIA1ISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automiitic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD'S  CATALOG  ON  FILE; 
write  for  it. 


DETROIT  16,  MICH 


1691  W.  LAFAYETTE 


WASHERS-AL 

L 

KINDS 

I  . 
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(continycd) 


Department  at  the  Towson  Plant  of 
Bendix  Radio,  Division  of  Bendix 
Aviation  Corporation,  it  was  an¬ 
nounced  recently  by  A.  C.  Omberg, 
Director  of  Engineering  and  Re¬ 
search.  He  will  be  responsible  for 
the  design,  production  and  purchase 
of  all  test  equipment  used  by 
Bendix  Radio  and  also  maintain 
custody  of  all  primary  standard 
equipment  and  climatic  and  en¬ 
vironmental  test  equipment, 

Norman  Caplan  has  been  named 
to  the  position  of  Chief  Engineer 
of  the  Military  Communication  and 
Navigation  Engineering  Depart¬ 
ment  of  the  Bendix  Radio  Division. 
He  will  be  responsible  for  the  ad¬ 
ministration  of  the  design  and  de¬ 
velopmental  work  currently  being 
undertaken  in  connection  with  mili¬ 
tary  communication  and  navigation 
equipment  programs.  Prior  to  this 
appointment,  he  occupied  the  posi¬ 
tion  of  Chief  Engineer  of  the  Test 
Equipment  Design  Department. 


Just  what  the  Doctor  ordered 


PricM  start  at 
$1S00 


SPECIFICATIONS 


7'  hlfli,  !•”  long,  IS"  daap,  walght 
47  lbs.  Fits  standard  alactronlc  rack. 
Can  ba  constructad  to  oparata  at 
spaads  up  to  1,000,000  continuous 
plus  or  minus  pulsas  par  sacond. 


lEM-NT  1144”  high,  OVs”  wida,  14"  daap, 
nUNTEI :  walghs  2S  lbs.  Built  on  modern  add¬ 
ing  machine  base.  Will  accumulate 
and  print  a  full  8  decade  keyboard 
entry  In  one  half  sacond  or  lass. 


Spark  8«Withington  Names 
Fisk  Chief  Engineer 

Sparks-Withington  Company, 
Jackson,  Michigan,  announced  the 
appointment  of  Harry  Fisk  as  chief 
electronics  engineer  of  the  com¬ 
pany’s  Sparton  Radio-tv  division. 
He  replaces  H.  H.  Knubbe  who 
served  Sparton  in  that  capacity  for 
five  years. 


Electronic  Pulse  Data  Recording  Combination 


This  versatile  combination  consists  of  the  Clary  Pulse  Counter  and  the  Clary 
Digital  Read-Out  Machine.  It  is  already  in  use  by  lab  and  industry  for  count¬ 
ing,  totaling  and  printing  results  from  a  wide  variety  of  applications.  It 
provides  standard,  decimally  correct  summations  in  algebraic  form  from 
Electronic  Computers,  Geiger  Counters,  Oscillogram  Readers,  Test  Instru¬ 
ments,  and  other  data  reduction  equipment.  When  used  with  the  Clary 
Analogue  Converter,  the  combination  can  immediately  transform  an  ana¬ 
logue  value  like  a  variation  in  pressure,  temperature,  stress,  voltage,  etc.,  into 
a  printed  digital  number.  You  may  have  a  problem  to  which  this  combina¬ 
tion  may  be  applied.  Why  not  write  Clary,  giving  details?  Our  engineers  will 
fumbh  free  information  and  cooperate  in  a  practical  application  of  the 
scanner  and  read-out  to  your  problem. 


CLARY  MULTIPLIER  CORPORATION 

SAN  GABRIEL,  CALIFORNIA 


Formerly  Sparton  assistant  chief 
electronics  engineer,  Fisk  has  been 
a  major  factor  in  Sparton  engineer¬ 
ing  and  research  for  26  years.  In 
his  new  post,  Fisk  will  be  respon¬ 
sible  for  all  engineering  research  at 
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CONTtOi 


f  NC>N«ta% 


COLORS  b 


THE  ULANET 
ORGANIZATION 
SPECIALIZES  IN 
THE  DESIGN  AND 
MANUFACTURE  OF 


fh«  smalhst  in  fh»  world  I 


During  the  pnsc  20  ycurt  more  types  of  Thef* 
iaaI  CoocroU  have  been  built  by  UUaec  dua 
by  any  ocher  manufacturer...  proof  c^Utaacc 
venaole«lcadership  in  Thermal  Control  Eo* 
gioeeriog.  If  you  have  a  control  problem 
write  stating  the  applkaboa. 


FOR  ALL  TYPES  OF 


417  MARKH  STREET 
NEWARK  5.  NEW  JERSEY 
PioMMr  Tfccrmottof  McHMfJoclwrM 


It  will  pay  you  to 
compare  our  units 
—  contact  us  and 
you’ll  save  time  & 
money  by  using 
engineered  Ulanet 
Controls. 


that  makftS  Ma A Mfl  l  UANOs  battery  of  vacuum 
inai  M  I  impregnating  tanks  and  heat 

your  Dost  Bot  for  Coils  I  controlled  ovens  for  ^ring 

varnish  impregnations  is  al¬ 
ways  at  your  service.  Yes,  Dano  coils  and  Dano  customers  are  always 
treated  in  the  manner  that  makes  your  production  pay  dividends. 

Send  us  samples  or  specifieaSsons  with  quantity  requirements 
jor  our  tecommendations.  No  obligation! 

Also,  Transformers  Mode  To  Order 


•  Form  Wound 

•  Paper  Section 

•  Acetate  Bobbin 

•  Molded  Coils 

•  Bokelite  Bobbin 

•  Cotton  Inter¬ 
weave 

•  Coils  for  High 
Temperoture 
Application 


THE  DAHO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 


AdrettUM  mam  ooree  •  to  de  «  eempleto  ode 
)ek  yea  need  Ike  dewMe  elieci  el  kett^DtopIsqr 
ttoto*  and  Dtoeet  MoU. 

Otoptoy  .Adrerlieisf  keepn  yew  mm  keli 
pwbUe  OM  boUdn  pfeeliae. 

Direct  Mtol  eepplemeeto  year  Dtoaloy  Jldto 
D  pto-peinto  your  ■eeeege  right  to  the  miociiII 
vml  to  r#«eh-lke  pereea  who  buys  or  tofluoi 

Jtok  lor  more  doHdl  inforaMiloa  today.  T« 
ourpriood  at  the  low  eroraU  coot  and  too  toi 
tocdyoaooo  o4  toooo  hoad-pfakod  ■oloctioao. 


McGraw-Hill  Publishing  Gio,lnCo 
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MODEL  704 


f  MODEL  704 

fUlD  mEMSTW  MtTt» 


for  TV  and  FM- if  will 
^  actually  read 

microvolts! 


^cccc^ate 
^u^ed  ^cetd 


'-'iV' 


Mod*l  704  offers  tkt  ooswor 
to  Hold  signal  moosuromont! 

OIRICT  RIAOINO  .  .  . 

MIerovoItt  and  db  motor  tcolos 
S  mierovolft  to  3.0  volti 
ACCURACY  .  .  . 

^  0.1  db 

RRIQUINCY  RANCI  .  .  . 

Contlnuoui  Tunin9  SO— 220  M  C 

INRUT  IMRIDANCI  .  .  . 

72  or  300  ohm* 

Soporotot  ond  mooturot  vidoo,  audio  and  adja- 
cant  Channal  carriart.  Locatat  RF  intarfaronco. 


6  Volt  Vibrator  Pack  available 
for  battary  operation. 

MODEL  704-6V 
Prieo  $24.75 

(includai  cable) 


ELECTRONICS  CORPORATION 

14S1  South  26th  St.  •  Philadelphia  46,  Pa. 


Sparton  as  well  as  engineering 
supervision  of  the  company’s  radio, 
television  and  government  projects. 


Admiral  Works  On  Color  TV 

Admiral  Corp.  announced  an  es¬ 
tablished  research  laboratory  for 
color  television  at  Palo  Alto,  Calif., 
near  the  campus  of  Stanford  Uni¬ 
versity.  The  company  has  more 
than  20  engineers  working  on  vari¬ 
ous  phases  of  color  television  and 
other  electronic  developments.  Rob¬ 
ert  M.  Jones  is  director  of  research 
at  Palo  Alto. 


Sylvania  Names  McClintook 

Appointment  of  Raymond  K.  Mc- 
Clintock  to  the  newly  created  post 
of  manager  of  new  product  promo¬ 
tion  of  Sylvania  Electric  Products 
I  Inc.  was  announced  by  B.  K.  Wick- 
I  strum,  vice-president  and  director 


New  SyWonla  product  promotien  man¬ 
ager 


i  of  sales.  From  company  head- 
'  quarters  in  New  York  City,  he  will 
be  responsible  for  fostering  the  pro¬ 
motion  and  sale  of  new  products  and 
I  for  exploratory  work  leading  to  the 
consideration  of  new  lines  of  prod¬ 
ucts  by  Sylvania. 

I 

Magiieoord  Sets  Expansion 

Arrangements  for  $300,000  addi¬ 
tional  capitalization  have  been  com¬ 
pleted  by  Magnecord,  Inc.,  Chicago, 
manufacturer  of  professional  mag¬ 
netic  tape  recording  equipment. 
The  funds  are  to  come  from  Ameri- 


3M 


Want  mart  iafarmaSaa?  Um  part  card  aa  last  paga. 


ftbnwry,  1953— ELECTRONICS 


one  week 
delivery 


•  STRIPS 


Fabricated  to 
spocificationt^ 

Atk  for  price 
list. 


NO  WOEASE  IN  (OSTI 
Th«  (*-225  )•  prifd  M 
cemptl*  wllli  rack*  not 
having  Ih*  oguivalant  foo- 
•wfo*.  loyond  doubt  — N't 
Iho  Industry's  grumlust 
roh*. 

rtf  n-225  Rock  r*  uiod 
by  ttf  Amtritan  CamfuM- 
coHom  Carp.,  N.  Y.  C.  19. 


•  LABEL 
PLATES 

•  DISCS 

•  PANELS 


aSoutliern  u^nduAtrieA 


OF  MARYLAND,  INC. 
Pikesviile  Baltimore  8 

Phone;  Pikesviile  3316 


Maryland 


‘Tradammk  Nog. 


■^TTWWS.SfSd!S? 


THE  DISTINCTIVE  NEW 


RACKS  by  PAR-METAL 

18"  Deep,  22"  Widt 


offer  you  the  greatest  doHar-for-dollar 
value  in  tiio  irtdustry  todayl 

i  Bocouta  only  in  the  ER-225  wiH  you  find 

j  thoia  unique  foaturoti 

I  ^  Standard  43W,  and  W/i"  horghti. 

I  ^  Now  rtbbnd  dougn  cornor  trims,  with  now 
I  quick  FRONT  dntathabln  fostaning*. 

The  doer  i*  stompod  from  ana  piece  of 
tfool  and  roinf arced— with  formed,  titan, 
imooth,  deubie  thick  edge*. 

I  s^  "Muitiracki"  avoilobie  with  tiottd  at  open 
I  intarmediota  sides  for  rock-to-rock  wiring. 

I  ^  Straamlinad  modtrn  dttign;  btautUul  llnith. 

I  PliMini  in  ilictronic  product?  Consult  Pv-Motil  lor 

RACKS  •  CABINETS 
CHASSIS  •  PANELS 

I  Ramember,  Par-Metal  equipment  It  made  by 
{  electrorWc  spttialitls,  not  lust  a  sheet  metal  thop. 


Wruleh 

SptelatUUI 


"MULTIIACKS" 


These  Racks  may  bo 
eisembled  in  multiple  vnAs 
es  shewn  above- 
SHEIVCS  available. 

Alto  ROUE*  TRUCKS 
available  for  tingle  recks 
or  "Muhirackt". 


INDUSTRIAL” 


for 

ELECTRONIC 

COMPONENTS 


MANUFACTURED  BY 


•  LAMINATED  TUBE  SOCKETS 
o  TERMINAL  STRIPS 

o  WIRED  ASSEMBLIES 
O  BAKELITE  STAMPINGS 

•  TERMINAL  BOARD  ASSEMBLIES 

P*r..»**»"»*»*  dmlon  end  nreductleii 

-  tecllltlss  are  svtlleMs  Isr  dsvetesint 

yeur  tnecial  reeuirtmsnt*  one  snsll- 
Mtlens.  neeressetetivss  In  nrinslnal 
title*  threutheet  U.O.A.  Cell  *r 
ter  sMolet  end  Infermatiaa. 
- '  OReoee  7-IMI. 


HERMES  Plastics,  Ince 
13-19  Univbrsity  PI.  •  N.Y.  3,  N.  Y. 


Precision  engineered  electronic  components 
and  connecting  devices  for  all  yeur  needs. 


ER-225 


SERIES 


INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

109  PRINCI  STBIIT  .  NtW  YORK  13  N  Y 


PRODUCTS  CORPORATION 


FOR  CATALOG ! 


Available  in  ..  . 


STANDARD  MILITARY  DESIGNS  INCLUDING 
AB-38/CR.  AB-26/CR,  AB-54/FR,  AB-72,  AB-282/GRC 

• 

Also  in  Special  Designs  to  meet  pattkular  requiremenfs 

•  Criton  Masts  and  Antenna  Supports  are  made 
of  Fibre  Gloss  Reinforced  Thermosetting  Plastic 
Tubing 

•  Weight — approx.  1/5  of  Steel,  Vi  of  Aluminum 

•  Non-Corrosive — Can't  rust,  oxidize  or  mildew 

•  Not  affected  by  weather,  sun  or  salt  spray 

•  Highly  shock  resistant 

•  Easy  to  erect  (90  ft.  in  less  than  1  hour) 


Portable  Communication  Masts 
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HERMETICALLY  SEALED 
TO  MIL-T-27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu* 
factured  by  specialists  in  transformer  devel<^ment. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MlL-T-27  testing  and  faster  approvals. 


NEW  YORK 
TRANSFORMER  CO 


At  Fairchild,  he  will  guide  a  new 
effort  towards  continual  improve¬ 
ment  in  potentiometer  design  to 
meet  the  stringent  requirements  of 
both  the  military ,  and  industrial 
markets. 


I  Hallicrafters  Names 
i  Graver  and  Wilson 

Richard  A.  Graver,  formerly  vice- 
,  president  and  general  manager  of 
!  the  Capehart-Farnsworth  Corp.,  Ft. 

!  Wayne,  Ind.,  has  been  appointed 
I  vice-president  and  director  of 
i  marketing  of  the  Hallicrafters  Co. 

Mr.  Graver’s  position  at  Halli¬ 
crafters  is  a  new  one  with  more 
comprehensive  duties  than  those  of 
the  former  vice-president  in  charge 
of  sales,  Roland  J.  Sherwood,  who 
recently  resigned  to  form  an  auto 


can  Research  and  Development 
Corporation,  Boston,  Mass. 

In  announcing  the  increased  cap¬ 
italization,  A.  P.  Buetow,  executive 
vice-president  of  Magnecord,  out¬ 
lined  a  broad  program  of  general 
expansion.  Plans  call  for  immedi¬ 
ate  extension  of  manufacturing 
facilities. 


R.  J.  Sullivan  Joins  Fairchild 


Robert  J.  Sullivan  has  joined  the 
Potentiometer  Division  of  the  Fair- 
child  Camera  and  Instrument  Cor¬ 
poration  at  its  Hicksville,  N.  Y. 
plant,  to  act  as  head  of  research  and 
development.  He  was  formerly 
chief  of  the  Potentiometer  Research 
Unit  of  the  Air  Force  Cambridge 
Research  Center,  Cambridge,  Mass. 


N«w  ruMarch  head 
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ACUUM  TUBE 

[ETAINERS 


liStnMiiwIiflKntiBiKWSiraM  ManufacturerB  6f  ' 

Electronic  ComponentB 

JAMES  IPPOLITO  i  C0..INCA 

401  CONCORD  AVET^  BRONX 


A  n«w  5"  rack  mounted  basic  oscillotcopo 
of  high  quolity  ports  ond  design. 

•  Push-Pull  Input  erith  hlonklng  pest. 

•  Petted  pewer  transfermer. 

•  1,100  veH  wiede  supply  fer  sheet, 
medium  and  leng  persistence  screens. 

•  Astigmatism  centre!  en  panel. 

•  Vs  *  hidte  safety  gloss  and  grating. 

•  Flanged  betel  fer  scepe  cameras. 

•  Mu  metal  C  I.  tube  shield. 

•  Standard  rock  panel  In  Mock 

er  grey  engraved  crackle. 

All  high  quality  ports  and  workmanship  ore 
used  in  this  excellent  indicating  unit.  Bal¬ 
anced  input  signal  connections  ore  ot  rear 
of  C  I.  tube  with  low  capacity  leads.  Fur¬ 
nished  with  5UP1,  5UP7  or  3UP11  as  re¬ 
quested.  Available  for  immediate  delivery. 

Manufaciurmd  by 

TINKER  &  RASOR 

P.O.  Bex  2B1  Son  Sobrlel,  Callfernia 


*T*ADf  MARIC  PAT.  PEND. 


Made  of 

TOUGH,  DURABLE 
ETHYL  CELLULOSE  PLASTIC 
—FLEXIBLE,  EASY  TO  INSTALL 

Write  for  Sample  ond  full 
Information,  including  Strength 
Tests  and  Prices 


WECKESSER  CO. 


These  retenners  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  tribra- 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  spedii- 
cations.  The  insulorted  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Available  lor  envelope  types  T7,  T8,  MTS, 
19,  T12,  ST12,  T12ZDI,  STM,  S14,  ST16, 
T5'/2.  T6I/2.MT-IC.  ST19,  TM.  ST128CT-9. 


5267  N.  Avendolo  Avu. 


U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

if  All  ORDERS  DELIVERED  PROMPTLY  if 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10.  KY. 

Phone  Arlington  4640 
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threaded  cores  cost  less 
I  THAN  ANY  OTHER 
type  oe  adjustable  cores 


Threaded  Core  Advontoges 


I.  Reduced  co»»  pec 
a.  Smaller  oMembll 

3.  SImpleil  If  trait* 

4.  HiRher  ••Q"  by  el 

5.  MexaRonal  hole 

4.  Savin*  of  t . - 

Television,  Electronic 
ing  the  odvontoges 
Core  subitilulion*  lor 
proclicoble  design,  gi 
perlormonce  hove  bi 
reductions  con  eosily 
tion  of  bross  screv*  i 

Threoded  Iron  “w 

slots  or  he*  holes.  T 
on  o  centerless  threj 
tops  itself  through  I 

Threoded 

threods  s^ - 

selecting  finer 

p  I  R  M  I  A 
VS  THAt AO 


nece»*ary) 
core  deelgn 
Ion  of  metal  Ineert* 

_ _  permit*  top  toning 

critical  material 

the  result.  for\  ond  lobor  coi 
Te  vituolixed  through  thej-.nc 
nserls  ond  simplified  ossembly. 

blonk-formed  with 
Vu  hlank  is  then  externolly  threodi 
. 

>op€r  coil  forffi. 

ilfecled  by  the  type 
the  odvontoges 


CU^  CORE 


selected.  The  toble  .Uu 
and  shollower  II 

i  I  I  I  T  V 

Thread  form  Chon**  .  by  vorylng  the 

MMvm  ,  -22  •  outside  dlomeler. 

70  pitch  .  p„meoblllty 

gm  2t  pitch  •  toleVonce  loleronce 

515  32  pitch  •’  :  ^  0  001  in.  ±*’^ 

ggi  2»  shollow  pilch  -  7  .  ^ 

porm^obUily 

,o*ochieve  the  given  inductance. 

Cor.  SI..  c... 

Greoler  physical  strength  is  of  the  effective 

tSerd’io^Iter.  Tr'roho'o"  ^ -^TorJcrolS 

0.249i  0.304.) 

Bndio  Core  Quality  Control 

ROOIO  oroduced  with  *pe- 

All  Rodio  Core*  "“"“‘"'XJ'icol  ond  electricol  toler- 
ciol  ottention  to  inspection  and  ossem- 

.?*  on  the  pirt  of  the  customer. 


IRON  CORE 
COIL  FORM 


TUNING  CORE 


9540-50  Tullty  Avmoo  Ode  lowh. 


iliHLi 

parts  manufacturing  business  of 
his  own. 

At  Hallicrafters,  Mr.  Graver  will 
be  in  complete  supervision  of  all 
merchandising,  marketing  and  ad¬ 
vertising  activities  of  the  company. 

M.  Robert  Wilson,  prominent 
major  appliance  sales  executive,  has 
been  appointed  vice-president  in 
charge  of  sales  for  Hallicrafters  Co. 

IRC  Elects  Officers 

The  board  of  directors  of  the  Inter¬ 
national  Resistance  Company,  Phil¬ 
adelphia,  elected  Ernest  Searing 
chairman  of  the  board  of  directors. 
Charles  Weyl,  formerly  executive 
vice-president,  was  elected  presi¬ 
dent. 

JFD  Completes  Plant 

JFD  Manufacturing  Company, 
Inc.,  has  just  announced  the  com¬ 
pletion  of  a  new  plant  that  will  ex¬ 
pand  the  company’s  factory  space 
to  a  total  of  more  than  200,000 


JFD  iactory 


square  feet.  In  addition,  a  32,000 
square  foot  area  recently  purcha.sed 
will  be  eventually  utilized  for 
another  factory,  according  to  Julius 
Finkel,  president  of  JFD. 

Bartliel  Board 
Chairman  of  NEC 

Christopher  E.  Barthel,  Jr.,  was 
elected  chairman  of  the  board  of 
directors  of  the  National  Electron¬ 
ics  Conference.  Starting  his  fourth 
year  as  a  member  of  the  NEC 
board.  Dr.  Barthel  succeeds  Kipling 
Adams  of  General  Radio  Company. 
During  the  current  year,  he  was 
chairman  of  the  publications  com¬ 
mittee  which  prepared  the  proceed¬ 
ings  for  the  organization’s  eighth 
annual  conference  and  exhibition  in 
Chicago. 

Ransom  Joins  Karl-Douglas 
As  Chief  Engineer 

David  H.  Ransom,  formerly  direc¬ 
tor  of  research  at  Bogue  Electric 
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ELECTRONIC  TUBE 


TUNGSTEN  LEADS 


SPECIALTIES  ETC 


27  WRIGHT  STREET  NEWARK  5,  NEW  JERSEY 


SERVOTHERM  PRODUCTS 

BOLOMETER  AND  # 
PREAMPLIFIER  T 


Thermistor  bolometers  ore  FAST,  sensi¬ 
tive- INFRARED  and  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPLI¬ 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 


/  /OUTPUT  IMPEDANCE 
0.005  OHMS 
NOISE-RIPPLE  UNDER 
'-A  100  MICROVOLTS 
STANDARD  CELL 
^  SrTABILITY  AVAILABLE 

rviRlTt 

IRULLETINJP^ 

PRECISION 

Wdah  ELECTRONIC 
"F  INSTRUMENTS 

KALBFELL  LABORATORIES,  INC 

1090  MORENA  BLVD.  P.O.  BOX  1578 
SAN  DIEGO  10,  CALIFORNIA 


Advcrtiunc  men  ((ree— to  do  a  complete 
•dvertiainc  job  you  need  the  double  effect 
of  botb  Duplay  Advertiting  and  Direct 

Ditplay  Advertiting  keepa  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  Ditplay 
Advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach 
—the  person  who  buys  or  influences  the 
ptsrckaaes. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  our 
cffkitiit  personalized  service  is  particularly 
Important  in  securing  the  comprehensive 
market  coverage  you  need  and  want. 

Ask  for  more  detailed  information  to¬ 
day.  You'll  be  surprised  at  the  low  over¬ 
all  cost  and  the  tested  effectiveness  of 
thae  hand-picked  selections. 


Moly  Cups  —  Nickel  Cups 
Kovar  Parta 


Hydrogen  Thyratron  Tube  M 

Bases  up  to  e.SS  diameter.  ^ 

Tongsten  leads  are  Important  factors 
In  a  tube.  Illgb  quality  leads  make 
quality  tubes.  The  Engineering  Co. 
makes  the  finest  leads.  No  leakage  ‘ 
i  or  breakage  when  you  boy  our  leads. 

L  Parts  made  to  rnstoraers’  specUlca- 
A  tlons.  Quality  tubes  depend  upon 
B  quality  bases  and  caps.  We  make 
K  all  types  Including  an  all  •  glassd 
Hi  ceramic  base. 

04  Our  engineers  trill  bs  happy  I 
help  you  with  any  of  your  prMlam 


McGraw-Hill  Publishing  Co.,  Inc. 

no  West  42iid  SI..  Nsw  Tark  3*,  N.  T. 
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'THIS  JOB ^UIP  BE 
A  CIMCH  IF  WE  HAD  A 

TENMtVZPHERE 
ALTITUDE  CHAMBER.'* 


Manufacturing  Co.,  Paterson,  N.  J. 
has  been  appointed  chief  engineer 
of  the  Electronic  Division  of  Karl- 
Douglas  Associates,  Hawthorne, 
California.  In  his  new  duties  he 
will  direct  the  design  and  produc¬ 
tion  of  various  electronic  and  elec¬ 
trical  products,  including  a  new 
line  of  magnetic  amplifiers. 


Randall  Named  RDB 
Electronics  Head 

Walter  G.  Whitman,  chairman  of 
the  Research  and  Development 
Board  of  the  Department  of  De¬ 
fense,  announced  the  appointment 
of  Henry  Randall  as  executive  di¬ 
rector  of  the  RDB  Committee  on 
Electronics. 

Randall  has  been  associated  with 
RDB  since  March,  1948,  having 
served  successively  with  the  Plan¬ 
ning  Division,  the  Committee  Co¬ 
ordination  Division  in  the  Office  of 
the  Vice-Chairman,  and  as  acting 
executive  director  of  the  Committee 
on  Electronics. 


Canadian  Radio  Board 
Re>elect8  Officers 

R.  A.  Hackbusch  of  Toronto,  presi¬ 
dent  and  managing  director  of 
Stromberg-Carlson  Co.  Ltd.,  was 
re-elected  president  of  the  Canadian 
Radio  Technical  Planning  Board  at 
the  eighth  annual  meeting  of  the 
Board. 

C.  W.  Boadway,  communications 
engineer,  Ontario  Hydro  Electric 
Power  Commissioner  was  re-elected 
vice-president  and  Stuart  D. 
Brownlee  of  Toronto  was  re-elected 
Secretary-Treasurer. 

Mr.  Hackbusch  in  his  annual  re¬ 
port  pointed  out  that  160  of  the 
top-ranking  engineers,  scientists 
and  specialists  of  all  kinds  in  the 
electronic  fields  have  been  devoting 
a  considerable  portion  of  their  time 
and  effort  to  planning  the  future  of 
electronics  in  Canada. 


H  ber  provides  vacuum  con- 

V  ditions  that  simulate 

W  altitudes  from  sea  level 

f  approximately  80,000 

feet  (0.8"  Mercury,  ab¬ 
solute).  Available  temperature  range  is  from  200° F. 

to  -  100°F.  Relative  humidities  range  from  20%  to  95% 
at  above-freezing  temperatures  and  are  limited  by  the 
minimum  and  maximum  dew  points  of  33°F.  and  178°F., 
respectively.  Temperature  control  is  held  within  ±  2°F. 

Standard  equipment  includes  electric  temperature  and 
humidity  recording  controllers,  altitude  gauge,  mercury 
manometer,  8-post  terminal  panel,  and  pre-set  control 
for  maintenance  of  altitude.  Special  features  may  include 
high-voltage  lead-ins,  side  viewing  windows,  hand- 
operated  tuning  shafts,  high  wattage  dissipation,  utility 
ports  up  to  6"  diameter.  Also  stainless  steel  power  shafts, 
special  instrumentation,  rapid  cooling  and  heating  rates, 
low  temperatures  to  -150°F.,  altitudes  to  120,000  ft. 
Also  custom-size  chambers. 


For  further  Information  wriloi 


LaPointe>Plascomold 
Appoints  Damerel 

William  A.  Damerel  has  been  ap¬ 
pointed  to  the  position  of  assistant 
to  the  president,  it  was  announced 
by  J.  E.  Respess,  president  of  the 
LaPointe-Plascomold  Corporation. 
Damerel,  who  was  with  the  Maxim 


\  'k  Im  AngoUt  loprMontativt;  Chicago  Roprocontalivo: 

'  ^  ;  OEOROE  THORSON  A  CO.  SPARTAN  ENGINEERING  CO. 

Engineert  and  Manufocturart  of  Automatic  Environmental  Te«t  Equipment 
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ENGRAVING  •  PROFILING 


a  really  high-powered 


for  heavy  production 

withthp 


}(fl9ill  i: 
UdJKWt** 

.aw*> 


Note: 

Tht  Library  compriiM 
a  Micctioii  of  beoki 
cnlltd  from  loading 
McGraw-Hill  puMica- 
tloas  In  tht  radio  fiold. 


Mooclally  Mloctod  by  radio  taoclallita  of 
McGraw-Hill  oaMIcatlanc 

to  ohro  Moot  comaloto,  daaondablo  oav- 
orato  of  facts  naodod  by  all  wktoa  fMdt 
art  •roundsd  on  radio  fondanontala 

ayallaMo  at  a  tpoolal  prlea  and  tarnis 


13«19  University  Place,  New  York  3,  N.Y. 


Thoao  booka  cover  circuit  phenomena,  tube 
theory,  networka.  meaourementa  and  other 
aubjecta— give  apoclallied  troatmenta  of  all 
flelda  of  practical  dealgn  and  appllcatlona  Thay 
are  booka  of  recognized  poaltlon  In  tho  lltora- 
turo  of  the  fleld — booka  you  will  refar  to  and  be 
referred  to  often.  If  you  are  a  practical 
dealgnar,  reaearcher,  or  anginoar  In  any  Hold 
baood  on  radio,  you  need  theno  booka  for  tho 
help  they  give  In  hundreda  of  problama 
throughout  tho  whole  fleld  of  radio  anginoaring. 

5  volumes,  4213  pages,  2949  ilhistratioiis 

Eastman’s  FUNDAMENTALS  OF 
VACUUM  TUBES,  3rd  edition 
Terman’s  RADIO  ENGINEERING.  3rd 
edition 

Everitt’s  COMMUNICATION  ENGI- 
NEERING,  2nd  edition 
Hand’s  HIGH  FREQUENCY  MEASURE¬ 
MENTS,  2nd  edition 

Henney’s  RADIO  ENGINEERING  HAND- 
BOOK,  4th  edition 

SPECIAL  LOW  PRICE  •  EASY  TERMS 

Special  price  under  thia  offer  leaa  than  coot 
of  books  bought  separately.  In  addition,  you 
have  the  privilege  of  paying  in  easy  Inatall- 
ments  beginning  with  $7.60  In  10  days  after 
receipt  of  books,  and  If. 00  monthly  thereafter. 
Already  these  books  are  recognised  as  standard 
works  that  you  are  bound  to  requira  sooner  or 
later.  Take  advantage  of  these  convenient 
terms  to  add  them  to  your  library  now. 

FOR  10  DAYS’  EXAMINATION  SEND  THIS 
,...........ON  APPROVAL  COUPON——— 


Write  for  literature  describing: 

1.  Heavy  Duty  model  (as  illustrated)  —  Catalog  H  29 

2.  Portable  models  —  Catalog  IM  29 


DIGITAL  COMPUTER  ENGINEERS 


ELECTRICAL  ENGINEERS  and  PHYSICISTS 

naodod  for  circuit  doaign  and  dovolopmont.  Enginoors  and 
Physicists  with  1  to  4  yoars  oxporlonco  in  pulso  circuits, 
pulso  handling  tochniquos.  and  systoms  doTolopniont. 
Oponings  also  for  rocont  graduates. 

#  Ropllos  strictly  #  Intorwiows  arrongod 

coniidontlal  at  our  oxponso 


McGraw-Hill  Beak Ce-.laa., 330  W.42aSU..  N.V.3S 

Bond  nM  Bodlo  Knglnearlng  Library  for  It  dara' 
azamlnatlon  on  approral.  In  10  days  I  will  sand 

&S0  plus  few  cenu  paatags,  and  SO.OO  noathlj  UU 
.60  la  paid,  or  return  booka  r«atoald.  (Wa  pay 
pootage  on  orders  accompanied  by  reanlttaaM  of 
flrat  Installment.) 

(PRINT) 

Nama . 


AddresK 


mate. 


Company 


Leodora  bi  tbg  Davglopmgot  of  Digital  Compofort 


lilts  offer  applies  to  U.  8.  oaiiy 


NGl 

K"*  1  >1  H  ^  1 
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Silencer  Company,  Hartford,  Con¬ 
necticut,  will  coordinate  elII  phases 
of  administration.  He  will  aid  Mr. 
Respess  in  the  formulation  of  over¬ 
all  company  planninjif  and  policies. 


2'Mction  Ihraadad 
bviMng  mowM 


Bogen  In  New  Quarters 

The  David  Bogen  Company,  Inc., 
has  completed  the  removal  of  its 
complete  plant  facilities  to  new 
quarters  at  29  Ninth  Avenue  in 
New  York  City.  The  building, 
which  contains  a  total  of  70,000 


2-Mction 
Mrvo  mognt 


)  SMCniCATIOMS 

.tri"®"  hrP* 

RL-271 


Kohlrau*ch  or 
Potontiomotor  Typ*  No. 
Di«»r>oter  (tncho») 

Rating  (watta) 

Torqua.  max.  (oonca-inches) 

Weight  (ounce*) 

Max.  Reaiatance  (ohm*)  ± 

M.n.Re*.»t*nce(ohm*)±10 

Max.  U*etul  Angle  (deg.) 
Max.  Re*olution  (%) 


single  section 
standard  mount 


square  feet  of  area  on  six  floors  and 
basement,  will  permit  expansion  of 
all  departments,  especially  engi¬ 
neering  laboratories  and  production 
facilities  for  the  company’s  new 
products. 


GAMEWiU  LINEAR  AND  NON-LINEAR 


MASCO  Appoints 
Two  Executives 

Ralph  Aasen  has  been  appointed 
chief  engineer  and  G.  L.  Werner 
has  been  appointed  director  of  sales 
engineering  of  Mark  Simpson  Mfg. 
Co.,  Inc.  of  Long  Island  City,  New 
York,  it  was  announced  by  John  A. 
Van  Auken,  general  manager. 


To  solve  your  specific  precision  potentiometer  problem,  send  your 
specs  and  sample  orders  to  Gamewell.  With  over  98  years  of  experience 
in  manufacturing  precision  electrical  products,  Gamewell  can  provide 
the  answer  promptly. 

Linear  and  non-linear  units  are  described  in  the  Gamewell  Precision 
Potentiometer  booklet.  The  booklet  also  contains  a  convenient  glossary 
of  terms  used  in  conjunction  with  precision  potentiometers.  Write  for 
your  copy. 

THE  GAMEWELL  COMPANY 

Nawtan  Uppar  Foil*  64,  Ma»*afhw«*ttt 


Slackpole  Proinoles  Five 

Dr.  E.  J.  Shobert  has  been  ap¬ 
pointed  manager  of  carbon  research 
and  engineering  for  the  Stackpole 
Carbon  Co.,  St.  Marys,  Pa.,  and 
Henry  M.  Dressel  will  serve  as  di¬ 
rector  of  research  and  engineering 
for  the  firm’s  electronic  components 
division. 

Other  Stackpole  appointments 
also  announced  by  H.  S.  Conrad, 


Moiivfacrurar*  »lttri<al  •gwipmtnt  •inc*  1655 
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Octal  base  type 
witb  snap-cn 
dust  cover 


Unit  with 
modified  AN 
type 

connector 


RELfi'fS 


saver'-" 

:L,iYSE/tLED 


Retard  action  of 
coil  in  magnoHc 
fiold  for  delays 
to  10  seconds.  ^ 


Model  2SI-C 


This  moving  coll,  pennanent  magnet  retoy 
gives  adiustable  delays  in  ranges  oi  volts 
and  current.  AC  and  DC.  Delay  results 
from  the  magnetic  drog  Inherent  in  sensitive 
microommeters.  AU  contact  motor  ranges 
listed  in  Bulletin  CMR-79  can  be  furnished 
with  time  delay. 


This  vibration  anti 
shock-proof  Mitigct 
Type  Relay  is  the  answer 
to  numerous  applications 
where  unfailing  operation 
is  necessary.  In  faa,  it  is 
built  to  meet  rigid  Army 
and  Navy  specifications. 
This  "rugged  linle  space 
saver"  is  a  compsa. 
multiple  contaa  relay 
which  has  been  developed 
over  years  of  specialiied 
engineering  in  the  field  by 
Signal  Engineering  and 
Mfg.  Co.,  manufaaurers 
of  a  comprehensive  line 
of  relays  and  signals  of 
various  designs  and  sizes. 

Write  for  Bulfetin  MTR-A 


The  dial  can  Indicate  current,  volts  or  tem- 
peroture,  or  it  con  show  delay  In  seconds. 
Timing  is  little  affected  by  temperature  or 
pressure.  The  relay  uses  no  condensers, 
dash  pots  nor  motors  so  slse  and  weight 
are  small. 


Engineering  •epresenletives  in  Erincipof  Cities. 


SPST  or  SPDT  contacts  are  self  locking,  rat¬ 
ed  five  milllomperes  DC  for  one  million  op¬ 
erations — ratings  to  500  milUomperos  for 
reduced  number  of  operations.  Contacts  ore 
locked  by  on  extra  coil  in  meter — released 
by  braking  circuit  to  thot  coil.  Non-locking 
contacts  con  be  supplied  for  special  applica¬ 
tions. 


51  ere  <3  On*  <jCtael*r  in  ^t/ery  DiM 

BODNAR  INDUSTRIES,  Inc. 

leads  in  the  field  of 

TRANSILLUMINATED  PLASTIC  LIGHTING  PLATES 

BECAUSE  OF  Quality  •  Uniformity  •  Performance 


Normal  reset  time  is  about  the  same  as  op¬ 
erate  time.  Special  adaptions  provide  fast 
operate,  slow  release  or  slow  operote,  fast 
release.  Delay  is  adfusied  by  setting  Index 
pointer.  Or,  relays  may  have  fixed  setting. 
They  are  adaptable  to  hermetic  seal. 


Here  are  typical  specifications: 

Cot.  No.  30S-7000,  range  0-10  seconds,  0-1 

DCMA,  100  ohms  . S30.00 

Cat.  No.  306-7002,  range  0-5  seconds,  0-50 

DCUa.  2800  ohms  . 845.00 

Cot.  No.  705-7003,  range  0-10  seconds,  0-150 
AC  volts  . $47.00 


the  ^Ucttonici  ^nduitXi 


Simplytrol  Double  CMR  Improved 
Self-Releasing  Circuit 


nSINUK  USING  FS  MICIOMnfl  HCAOS  FOI  fUlOUS  AmiCATIOHS  FIND  INF  TEMtHATUIE  (OHFENSA- 
TION  (ONSTlUaiON  AND  AUTOMATIC  (OMFENSATION  FOI  WEAI  OF  SFIHOU  AND  NUT  TNIEAD  (ONniMTINO 
FAGOB  TO  THE  INSTIUMENT  S  tlECISE  ACCUIAG  ...  A  DECIEE  OF  ACCOIAG  IN  KAOINS,  NITNENO 
HAHAINAIU  IN  UY  MtCIOMnEI  HEAD  SEND  TODAY  FOI  YOUl  (OH  Of  TW  KV  OESOUniVE  MUniN. 


There  are  so  many  possible  voriations  for 
these  relays  it  is  suggested  that  engineers 
submit  descriptions  oi  proposed  use.  In¬ 
clude  diagrams  of  associated  circuits.  Write 
Bradley  Thompson.  Assembly  Products,  Inc., 
Chagrin  Falls  16.  Ohio.  Phone  7374. 
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SHARP 

PERMANENT 

MARKING 


complete  machine  EXCUTIES  TO  PRODCCE 


Sled  Tyi>c 
Numbering  Heads 
Marking  Machines 

•  Nameplate  Marking 
Equipment 


Hand  Stamps 
Engraved  Inserts  (or  Dies 
,  Shank  Style  Stamping  Di 

»  Embossing  Dies 

•  Code  Stamps 


WITH  HI-DUTY 


MARKING  TOOLS 


For  legible  permanent  marking  of  metal  components  use 
engraved  lettering  tools.  Precision  engraved  dies  and  inserts 
for  indenting  or  embossing  identification  on  your  parts  will 

1.  Improve  appearance. 

2.  Advertise  throughout  life  of  part. 

3.  Facilitate  reordering. 

IT  rile  for  free  catalog  on  Production  Marking  Equipment. 


CEO.  T.  Schmidt,  Inc. 

MARKING  MACHINES  •  MARKING  TOOLS 
1804  Bollr  Plainr  Ave.,  Chirano  13,  III. 


Capehart  Names 
IHanufacturing  V-P 

L.  G.  Haggerty  was  elected  vice- 
president  in  charge  of  manufactur¬ 
ing  of  the  Capehart-Farnsworth 
Corporation,  associate  of  IT&T,  at 
a  meeting  of  the  firm’s  directors  in 
Chicago. 


Arma  Advances  Walz 

Allen  W.  (Skip)  Walz  has  been 
advanced  by  Arma  Corporation, 
subsidiary  of  American  Eosch 
Corporation,  to  executive  staff  as¬ 
sistant  to  Clifton  T.  Foss,  Arma’s 
vice-president  for  engineering.  His 
executive  position  is  a  newly  cre¬ 
ated  one  made  necessary  by  the 
tremendous  blacklog  of  orders,  now 
on  Arma’s  books,  requiring  engi¬ 
neering  and  development  work.  The 
Engineering  Division  of  Arma 
Corporation  now  has  some  1,700 
employees. 


Allied  Radio  Builds 
$2  Million  Building 

Rapid  progress  is  being  made  on  j 
new  $2  million  building  of  Allie( 
Radio  Corporation,  Chicago,  na 
tional  distributor  of  electronic 


vice-president  and  general  man¬ 
ager,  include:  L.  D.  Andrews,  di¬ 
rector  of  research  and  engineering 
!  on  magnetic  materials;  E.  F.  Kie- 
'  fer,  director  of  research  and  engi- 
'  neering  on  carbon  products;  and 
I  F.  X.  Sorg,  director  of  research  and 
!  engineering  on  fixed  resistors. 


(centiaMcd) 


Packard-Bell  Enlarges  Plant 

Packard-Bell  Co.,  Los  Angeles 
radio-tv  manufacturer,  is  now  con¬ 
structing  a  new  92,460  sq  ft  addi¬ 
tion  to  its  Los  Angeles  main  plant. 
Euilding  and  equipment  together 
will  represent  an  investment  ex¬ 
ceeding  $750,000. 

The  addition  will  have  two  units, 
one  housing  a  division  for  milling 
and  assembling  tv  cabinets  and  the 
other  housing  the  electronics  di¬ 
vision  for  government  contracts. 
When  this  addition  is  completed, 
the  total  facility  will  contain  250,- 
000  sq  ft. 
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IfllLM  you  need  a 
quick  answer  to 

WHO  MAKES  IT... 

Just  look  if  up  in 

UK  electronics 

BUYERS’ 

GUIDE 

There  are  .  .  . 

23,367  ANSWERS 

to 

1,445  PROBLEMS 

covering  every  . . . 

COMPONENT 
EQUIPMENT 
and  MATERIAL 

used  In  every  phase 
of  electronics 
• 

GET  IN  THE  HABIT  OF 
LOOKING  IT  UP  IN 

the 

electronics 

BUYERS’  GUIDE 

A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


Cnginttring 
Oaportmanf 
will  gladl)r 


particular 

problami. 


^ALUMINA 
V  CERAMIC 
INSULAfORS 

e  High  purity . . .  free  of  all  impurities  such  as 
Iron,  Titania,  Alkali  group  elements. 

e  Made  to  various  formulations  with  Alumina 
content  from  94%  to  a  pure  sintered  Alumina 
with  99.85%  minimum  AbOi. 

e  Available  in  porosities  ranging  from  20% 
to  an  impervious,  vacuum  tight  body. 

e  Formed  to  dimensional  tolerances  of  plus  or 
minus  Va  %,  minimum  of  plus  or  minus  .001". 

•  Completely  homogeneous  structure. 


/WESTERN  GOLD  & 

PLATINUM  WORKS  / 

Ceramic  Division  ^ 

589  BRYANT  ST.,  SAN  FRANCISCO,  CALIF.  / 


Sioipls  . .  Easy  to  Oporato  . .  Economical 
Standardization  of  Unit  Makes  This  Now 
Low  Prica  PotsiMo 


N«v«r  befer*  o  volu*  lik*  thii  naw  2-KW 
bench  modal  "Bombordar"  o'  high  fra- 
quancy  induction  haolar ...  lor  coving  lima 
and  money  in  lurfoca  hardening,  brating, 
soldering,  onnaoling  end  many  other  heal 
Iraoting  oparotiont. 

This  compact  induction  haolar  saves  spoce, 
performs  with  ^igh  afflcioncy  Oporolas 
from  220-volt  line.  Complete  with  fool  switch 


and  one  healing  coil  mode  to  customer’s 
requirements  Send  samples  of  work  wonted. 
Specify  lima  cycle  required  for  your  portic- 
ulor  |ob.  We  will  quote  on  proper  siie  unit 
lor  your  requirements.  Immediate  delivery. 

Scientific  Electric  Electronic  Hooters  ore 
mode  in  the  following  ranges  of  powari 
1-2-3% -5-7% -»0-12Vi-1S-1B-23 
40-50-SO-IOO-250ICW. 


DIVISION  Of  ^  S  CORRUCATfD  QUfNCHfD  GAP  CO 

107-119  MONROE  STREET  GARFIELD,  NEW  JERSEY 
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parts  and  equipment.  With  a  total 
floor  space  of  160,000  square  feet, 
the  new  center  is  expected  to  be 
ready  for  occupancy  this  summer. 

A.  D,  Davis,  president  of  Allied, 
points  out  that  the  firm’s  rapidly 
expanding  sales  have  been  keeping 
pace  with  the  phenomenal  growth  of 
the  electronics  industry.  The  firm 
now  stocks  19,000  items,  with  an  in¬ 
crease  to  25,000  anticipated  within 
a  few  years.  Processing  of  7,500 
shipments  daily  instead  of  the  cur¬ 
rent  peak  of  4,000  daily  will  be  pos¬ 
sible  in  the  new  building.  Allied 
maintains  a  $2.5  million  inventory 
to  meet  everyday  demands  for  elec¬ 
tronic  products. 


New  NBS  Lab  Under  Way 

Construction  has  begun  on  a. 
major  laboratory  of  the  National 
Bureau  of  Standards  at  Boulder, 
Colorado.  The  new  building  will 
house  the  Bureau’s  Central  Radio 
Propagation  I..aboratory  on  a  210- 
acre  site  directly  south  of  the  city. 
Complete  and  modern  facilities  are 
to  be  provided  for  research  on  the 
propagation  of  radio  waves  and  on 
the  expanded  utilization  of  the 
radio  spectrum  now  being  used  for 
f-m,  television,  facsimile  and  radar. 

The  new  building  is  scheduled 
for  completion  in  early  1954.  By 
mid-1954  a  staff  of  about  .500  will 
be  employed  there. 


Th*  Itclcinan  Modtl  V  Micro-Microammittr— for  Iho 
prociio  iKooiuronMnt  of  oxlromoly  (moll  oloclricol 
cwrronh.  loctmon  IntUumtnh,  Inc,,  Sovifi  tmadtna, 
Californio, 


TO  MEASURE  ELECTRICAL  CURRENTS  as  small  as  three-tentht 
of  f  trillionth  ampere  within  1  %,  the  Beckman  Model  V 
Micro-Microammeter  depends  on  precision  ambient  com¬ 
pensation  by  an  Edison  sealed-in-glass  thermostat. 

IN  OKRATION,  the  Micro-Microammeter  conducts  the  cur¬ 
rent  to  be  measured  through  a  very  high  input  resistance 
from  3x10^  to  10*  *  ohms.  The  voltage  produced  across 
this  resistance  charges  a  vibrating  reed  capacity  modulator, 
oscillating  at  120  cycles  per  second,  which  converts  the 
volugc  to  an  alternating  signal.  After  passing  through  a 
four-suge  amplifier,  the  signal  is  converted  back  to  direct 
current  for  measurement. 

WITHOUT  THE  PROTECTION  of  an  EDISON  thermostat  to  con¬ 
trol  the  temperamre  of  the  input  compartment,  the  pre¬ 
cise,  1  %  reproducibility  could  be  destroyed  through  varia¬ 
tion  of  the  temperamre  with  input  resistance  or  contaa 
potential  of  the  vibrating  reed. 

EDISON  THERMOSTATS  feamre  stability  measured  in  years, 
control  within  *0.1*  F  and  capacity  to  115  volts,  8  am- 
pem  d.c.  or  1000  watts.  Edison  temperamre  control 
engineers  will  be  glad  to  work  with  you  on  the  solution 
of  your  ambient  protection  problems.  Just  call  or  write  to: 


OTHER  NEWS 


WestiiighouNe  Readies 
Round-The-World  Sub 

Three  nuclear  power  plants  of 
major  size  are  under  construction 
or  design  at  Westinghouse.  One, 
known  as  Mark  II,  w’ill  be  used  on 
the  submarine  Nautilus  for  which 
the  keel  was  laid  last  July.  It  will 
be  the  first  submarine  to  receive 
this  revolutionary  new  type  of 
power  plant.  In  the  ship,  nuclear 
energy  will  be  put  to  use  for  large- 
scale  power  utilization  for  the  first 
time,  resulting  in  an  around-the- 
world  submarine. 

The  second  plant  is  a  full-size 


TIME  has  no  epportnl  •fftef 
on  Edison  Soofod-ln-Cfasi 
Thormostols. 


Imotrwmont  OIvIpIom  •  D*pt.  M.Wcst  Orang*,  N*w  Jartay 
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chr«m«,  tlalnl«ti  it**!  and  barylllHai 
tfoppar.  Spaclol  Itamt  and  matarlalt 
con«<daf*d. 


Pro*  k 

Sand  today  for  Cot- 
ol^  No.  S3  which 
^vot  foil  ipoelUca- 
Hoot  and  oppNco* 
lion  data  on  aM 
typoc  and  tlioc  of 
mtfm  loll  loarlnpi. 


nicians  through  existing  vocational 
and  trade  schools.  This  is  to  be 
accomplished  through  the  develop¬ 
ment  and  publication  of  manuals 
and  teaching  aids  for  schools  and 
instructors  which  would  reflect  the 


•  iNfiiMariNg  AaoiotoMa 

Tap  tfofl  of  dooipn  onginoon  availablo 
fa  kolp  cmtomorc  of  any  Hmo. 


Micro  Bearings  Measure  Up 


o  o  o  in  this  high  speed  aerial  camera  gearbox 
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working  model  of  a  submarine 
atomic  plant,  while  the  third  is 
another  nuclear  power  plant  many 
times  larger  than  those  mentioned 
above.  It  is  planned  that  this  power 
plant  shall  be  suitable  to  power 
major  naval  vessels  such  as  air¬ 
craft  carriers. 


GE  INSTRUCTS 
SIGNAL  CORPS  MEN 


RTMA  Launches 
Serviceman  Program 

A  PROGRAM  designed  to  improve  the 
technical  proflciency  and  business 
technique  of  radio-tv  service  tech¬ 
nicians  is  being  launched  by  RTMA 
with  the  institution  of  a  pilot 
course  in  the  New  York  Trade 
School. 

The  vocational  training  program, 
developed  by  the  RTMA  Service 
Committee  under  Chairman  R.  J. 
Yeranko  of  The  Magnavox  Co.,  has 
as  its  immediate  objective  the  up¬ 
grading  of  television  service  tech- 


If  you  have  a  problem  that  calls  for  a  saving  in  weight,  space 
and  friction,  contact  Micro  for  the  finest  in  quality  and  service. 


cALic'U) 


iWTRUmtHT  BAa  BEARINGS 


NIW  HAMPSHIRI  DAU  MARINOS,  INC.  5  Mala  Straat,  Ratarbaroagh,  N.  H. 


CHKK  THISI  MICRO  ADVANTAOU 


•  Rracisi««  Tolarancat 

FuHy  pfocowod  to  a  trua  mkrc^itkh. 
Tolorancot  ora  ASEC-5  and  hlgkor. 

•  Mara  Sisos  aod  Typat 

Availablo  in  135  (izot  and  typot  down 
to  .04"  boro,  Vb"  0.0.  Motoriak  Indudo 


a  AvaHakWHy 

Smoll^uantity  ordort  for  Itona  In  pro- 
ducHon  oro  tklppod  oHkor  from  itock  or 
at  Ibo  noxt  run  comot  tbrougli.  Largo 
quontMot  oro  idiodulod  for  oorHoit  poo- 
tlblo  doNvory  provolUng  of  Nina  of  ardor. 


recommenaaiions  oi  me  raaio-iv 
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Made  by  Exact  Engineering  &  Mfg.  Co.,  Oceanside,  California, 
the  tiny  gear  box  shown  above  is  used  to  drive  high  speed  aerial 
cameras  in  modem  jet  aircraft.  Very  small  size  and  precision 
quality  are  required  in  every  bearing  for  lowest  possible  friction, 
accurate  positioning  of  shafts  and  minimum  back  lash  in  the 
gears.  Assurance  of  long,  trouble-free  operation  is  also  impor¬ 
tant,  since  battle  area  servicing  is  always  a  problem. 

We  are  proud  that  Micro  Ball  Bearings  measure  up  on  every 
count.  At  least  eight  are  used  in  each  gearbox,  all  fully  processed 
to  a  true  micro-finish  for  smooth,  quiet  operation  and  maximum 
wearing  qualities. 


Want  mm*  iaforiaatian?  Um  pad  card  oa  latf  page. 


SERIES  ol  month-long  classos  Is  con- 
ductod  by  Ganaral  Eloctric  to  instruct 
Signal  Corps  tocbnicians  on  tha  Installa¬ 
tion.  oparotion  and  maintsnanca  oi 
mlcrowoTS  raloy  communicotions  oquip- 
msnt.  Tha  company  is  producing  tha 
aquipmant  for  tha  Signal  Corps  at  its 
Syracusa.  N.  Y.  plant.  Assisting  In¬ 
structor  Goa  Kondorls  (right  roar)  is 
I.  N.  Crorar  daft  roar),  chiai  radio  sngi- 
noar  lor  tha  Signal  Corps  plant  sngi- 
nssring  agancy,  who  attsndod  tha  class 
to  'iurthsr  fomiliarisa  himssli  with  tha 
aquipmant 


36001 


36004 


(COMtillwd) 


industry  and  be  consistent  with  the 
rapidly  changing  designs  and  prod¬ 
ucts  of  the  industry. 

It  is  estimated  that  the  radio-tv 
training  program  will  require  an 
industry  subsidy  of  $80,000  for  the 
first  two  years.  After  this  period 
the  program  is  expected  to  be  self- 
supporting. 


Cincinnati  IRE  Sets  | 

All-TV  Conference  ! 

I 

Seventh  Annual  Spring  Technical 
Conference  of  the  Cincinnati  Sec¬ 
tion  of  IRE  will  be  entirely  devoted 
to  television.  It  will  be  held  in  Cin¬ 
cinnati  on  April  18,  1953. 

Following  is  the  list  of  speakers 
and  papers  to  be  delivered:  Tele¬ 
vision  and  the  Bell  System,  by 
(speaker  undetermined) ;  A  High 
Powered  UHF-TV  Broadcast  Sys¬ 
tem,  by  F.  J.  Bias  of  GE;  The  De¬ 
sign  of  TV  Receivers  Utilizing  Non- 
Synchronous  Power,  by  G.  D.  Hulst 
of  DuMont;  Approach  to  Mechan¬ 
ized  Assembly  of  Electronic  Equip¬ 
ment  Applicable  to  TV  Receivers, 
by  L.  K,  Lee  of  Stanford  Research 
Institute;  The  Selection  and  Ampli¬ 
fication  of  UHF  TV  signals,  by  W. 
Boothroyd  and  J.  Waring  of  Philco ; 
Transient  Considerations  in  the 
NTSC  Color  System,  by  F.  S.  Par- 
met  of  Motorola ;  A  Four  Gun  Tube 
I  for  Color  TV  Receivers,  by  J.  Ren- 
I  nick  and  C.  Heuer  of  Zenith ;  Latest 
NTSC  Color  System  (Orange  Cyan 
I  Wide  Band),  by  R.  D.  Kell  and  A.  C. 

'  Schoeder  of  RCA. 


Specifkolly  designed  for 
applications  demanding  maximum 
resolution,  the  LP-1  offers  mony 
new  possibilities  and  high  speed 
analysis  of  sounds,  vibrations  and 
electrical  wave  forms. 

4  Selectable  Scanning  Ranges 

Log  Scon  40  cps  to  20,000  cps 
3  Linear  Scanning  Ranges  Resolution 
100  cps  26  cps 

500  cps  53  cps 

1500  cps  105  cps 

•  Graphic  presentation  of  frceucncy  vs 
voltage  •  Selection  and  mognificotion 
of  any  spectrum  segment  for  sharp^  de¬ 
tailed  onalysis  •  Automotic  maximum 
resolution  on  all  scanning  ranges  •  Con¬ 
tinuously  variable  tuning  control  from 
40cps  to  20  KC  •  One  cycle  per  secoad 
scanning  rate  *  Wide  input  voltage 
range  of  500M.V  to  ^v  •  Streep 
oscillator  output  connection  for  operation 
with  Panoramic  Sonic  Response  Indica¬ 
tor  G-2 

SPtCIAL  APPLICATIONS 

•  Investigations  of  closely  spaced  sound 
and  vibration  frequencies  *  Harmonic 
analysis  of  waveforms  having  low  fre¬ 
quency  fundamentals  •  Spectrum  analy¬ 
sis  requiring  constant  band  width 

PFrife  Today 
F or  Complete 
'  Specifications 


36000  SERIES 

Cmramie  Malm  or  Grid  Caps 


A  mw  mdUtHmm  H  iMt  mtIm  •!  •xclwtlv* 
MMWfi  ft  Ap^HccrtlM*'  pf  dwcH 

tt  Ml*  36004  f^r  mm  mn  twbM  wWi  V4"  61- 
iw»r  c*fitacH.  ifWctxnl,  fmpxcly  ••ty  fm 
WM  mnd  fw«f  •ptMarlng.  Sxldrim  Iwf  ••16 


I  RepH  Change  Name 

i  The  Representatives  of  Electronic 
;  Products  Manufacturers,  Inc.  is 
I  the  new  name  of  the  reps*  organ- 
:  ization  formerly  known  as  the 
I  Representatives  of  Radio  Parts 
I  Manufacturers. 


JAMES  MILLEN 
MFC.  CO.,  INC. 


Electronic  Parts  Show 
Allocates  Space 

A  TOTAL  of  234  companies  have  re¬ 
served  374  display  units  for  the 
1953  Electronic  Part"  Show  to  be 
held  May  18-21  at  the  Conrad  Hil¬ 
ton  Hotel  in  Chicago.  It  is  esti¬ 
mated  that  10,000  persons  will 
attend  the  show. 


MAIN  OPPICE  AND  PACTORY 

MALDEN  m 

MASSACHUSETTS  ^ 


;I0  South  SMond  An.,  Mount  Vornon,  N.  Y. 
Phono:  MOunt  Vornon  4-3970 

Want  more  information?  Use  post  card  on  last  page. 
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GUIDE 

is  the  electronic  engineer's 

BREADBOARD 
WHO'S  WHO 

for 

quick,  accurate 
answers  to  any 
questions  about 

COMPONENTS 

EQUIPMENT 

MATERIALS 

used  in  electronics 

it 

M  electronics 

BUYERS'  GUIDE 

“Thu  Book  that  has  all  tho  answtrs” 

A  McGRAW-HIll  PUBLICATION 

330  West  42ncl  Street 
NEW  YORK  36,  N.  Y. 


Vacuum  Tube  Accessories 
By  Eimac  —  Now  Available! 

Dasignad  primarily  le  simplify  and  incraasa  lha 
afllciancy  at  coaling  lha  most  popular  Eimac 
lalrodos.  Sockals  ora  suppliad  with  nacatsary 
mounting  scrawt,  clips,  and  a  pyras  gloss  chim- 
nay.  Tha  4XIS0  sockal,  in  addition,  incorporolas 
a  built-in  scraan  to  colhoda  by-pass  capacitor. 
Writa  for  naw  Cimor  Catologua  Summary 
showing  Eimac  tubas  ond  othar  accossarias. 


Eltel-McCullough,  Inc. 

Sen  Irene,  Cellfernie 


made  right  to  work  right 

BENDIX-FRIEZ  Q 

high-precision  thermistors 


Whether  you  u*e  these  temperature  renpon- 
sive  renistora  in  standard  or  special  models, 
you  can  he  sure  of  this.  They'll  match  your 
needs  for  resistance  values,  siae,  temperature 
coefficient,  mountings  and  quality.  Made  in 
our  own  plant  under  carefully  controlled 
conditions,  Bendix-Friez  Thermistors  know 
no  equal. 

STANDARD  TYPIS  FOR  IMMEDIATI  DBIIVERY 


Size  (inches) 

®0“C. 

®-30°C. 

.140  X  .75 

45.0  ohms 

86  ohms 

194  ohms 

.040  X  1.5 

12,250  ohms 

26,200  ohms 

65,340  ohms 

.018  X  1.5 

35,000  ohms 

82,290  ohms 

229,600  ohms 

Writr/ar  drsaifs. 

FRIEZ  INSTRUMENT  DIVISION  of  . 

1454  Taylor  Avanua,  BALTIMORi  4,  MARYLAND 
n  Fifib  Avanua,  Now  York  II,  N.  Y. 


Um4  in  iMs  rrpkal  oppHcoiion 
tar  iinilns  Sw  lamparotwa  at  i 
hydrovKc  al*. 


AVIATION  coepoetrioe 
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TYPE  56 
octal  socket 


TYPE  50 
4-pin  socket 


fiy  Rmmler  for  Sorvico-Toitod 
^*Hard~to-Get”  Compononts 


REMLER 

TUBE  SOCKETS 

•  STANDAID  rot  30  YIAIS... 

THI  tlST  IN  THI  INDUSTtY 

Heavy  duty  phenolic  sockets  with  high  cur¬ 
rent  wiping  action  contacts  . . .  for  indus¬ 
trial,  transmitter  and  test  applications. 
Rugged.  Years  of  tube  insertions  and  with¬ 
drawals  do  not  impair  contact  effectiveness. 
Black  phenolic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 


iMNisr  Cempsny  LM.  2101  tryaiH  St.  tan  FranclKa  10,  Calf. 


Siftce  /9/S^ PIONEERS  IN  ElECTRONICS  AND  RUSTICS 


RUBBER . .  PLASTIC 
NEOPRENE... 


MUTTONS  for  PUNISHIRENT 


CUSTOM 

,  CORD  SETS 


Dasignad,  engigearad  ond 
^producad  for  YOUX  products  I 
1^  a  dalicota  "waikia-toKua" 
or  a  hugaflOc  waldin^  unit  '. . . 

your  wira  problms  up  to 
C^tNISH  aiHM^! 


NEW  BOOKS 


Advances  in  Electronics 

Edited  by  L.  Marton.  Academic 
Press,  Inc.,  New  York,  New  York,  344 
pages,  118  illustrations,  1952,  $7.80. 

The  remarkable  group  of  books, 

:  of  which  this  is  the  fourth,  com- 
I  prises  a  series  of  tutorial  arti¬ 
cles  on  subjects  chosen  annually  by 
a  distinguished  editorial  board.  The 
:  choice  of  subjects  displays  a  cath- 
I  olic  interest,  ranging  from  the 
manufacture  of  cathode-ray  tubes 
to  mathematical  treatises  on  elec- 
I  tron  scattering  in  solids. 

As  the  preface  to  the  first  edition 
states:  “The  ‘Advances  in  Elec¬ 
tronics’  is  a  yearly  publication  de¬ 
voted  to  the  general  field  of 
;  electronics.  The  term  ‘Electronics’ 
comprises  both  physical  electronics 
I  and  engineering  electronics ; 
j  namely  the  basic  physics  of  charged 
particles,  on  the  one  hand,  and  the 
I  methods  and  instrumentation  for 
i  employing  such  charged  particles 
'  usefully.’’ 

Rather  a  conservative  statement 
j  in  the  light  of  Dr.  Everitt’s  recent 
I  definition! 

The  articles  usually  run  from  25 
to  75  pages,  there  being  seven  in 
this  volume: — 

1.  Electron  Scattering  in  Solids, 
H.  S.  W.  Massey,  F.  R.  S. 

2.  The  Scintillation  Counter,  G. 
A.  Morton. 

3.  Fluctuation  Phenomena,  Al- 
dert  van  der  Ziel. 

4.  Electronic  Digital  Computers, 
C.  V.  L.  Smith. 

6.  Modulation  of  Continuous- 
Wave  Magnetrons,  J.  S.  Donal. 

6.  The  Magnetic  Airborne  De¬ 
tector,  Winfield  E.  Fromm. 

7.  Multichannel  Radio  Telemet¬ 
ering,  M.  G.  Pawley  and  W.  E. 
Friest. 

None  of  these  articles  is  exactly 
easy  reading  since  space  limitations 
force  the  maximum  of  compression. 
Naturally  the  skill  with  which  the 
sslection  and  compression  of  mate¬ 
rial  is  effected  varies  from  article 
to  article.  On  the  whole  the  quality 
is  quite  high.  Mr.  Fromm’s  discus¬ 
sion  of  the  MAD  system  is  particu¬ 
larly  likable.  On  the  other  hand 
Mr.  Smith’s  article  on  computers 
suffers  from  too  much  packing.  It 
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NEW  BO«KS  (cenNHiwd) 

could  have  been  made  much  more 
readable  with  the  increase  of  only 
a  few  pages. 

The  format  of  the  books  is  attrac¬ 
tive,  the  type  easy  to  read,  and  typo¬ 
graphical  errors  are  few. 

This  series  forms  an  excellent 
source  of  material  for  the  research 
worker  who  wishes  to  broaden  his 
interest  and  to  keep  abreast  with 
advances  in  related  fields. — Knox 
McIlwain,  Hazeltine  Electronics 
CorjHtration,  Little  Neck,  New 
Y^rk. 


Applied  EleetronioN 
Annual  1952 

Editor,  R.  E.  Blai.se.  British-Conti- 
nejital  Trade  Press  Ltd.,  Ijondon. 
J.  P.  Griffiths,  3606-/4  Parkwood  Dr., 
Greensboro,  N.  C.,  240  pages,  19.'>2, 
$8.00. 

A  SERIES  of  short  articles  on  the 
applications  of  electronics  to  indus¬ 
trial  operations,  such  as  in  textiles, 
medical  diagnosis,  motor  control 
and  high-frequency  heating,  plus 
articles  on  germanium,  magnetic 
recording,  underwater  television 
and  new  materials  for  components. 
In  addition  there  is  a  li.st  of  trade 
and  technical  societies  and  manu¬ 
facturers  of  radio  and  electronic 
apparatus  and  components  through¬ 
out  the  world,  a  list  of  trade  marks 
and  names,  wholesalers,  importers, 
etc.  Interspersed  with  the  text  are 
adverti.sements  of  the  principal 
Briti.sh  manufacturers. — k.h. 


Principles  of  Radar 

Bv  M.  I.  T.  Radar  School  Staff, 
Third  edition  by  J.  F.  Reintjes  and 
G.  T.  Coate.  McGraw-Hill  Book  Com¬ 
pany,  Inc.,  985  pages,  $7.75,  1952. 

The  subject  matter  of  this  book  is 
an  expansion  and  reorganization  of 
the  earlier  editions  of  the  book.  The 
scope  can  be  appreciated  by  listing 
of  the  chapter  headings  and  number 
of  pages  devoted  to  each:  Pulsed 
Radar  (54  pp) ;  Timing  Circuits 
(99  pp) ;  Modulators  (62  pp) ;  Indi¬ 
cators  (62  pp) ;  Synchros  and 
Servomechanisms  (61  pp)  ;  Receiv¬ 
ers  (130  pp) ;  Radio  Frequency 
Transmission  Lines  (77  pp)  ;  Wave¬ 
guides  (.68  pp)  ;  Resonant  Lines  and 
Cavities  (84  pp)  ;  High-Frequency 


■WM  67  TERMALIHE 
DIKCT-READIIK  B-F  WATTMEIER 


30  me  to  500  me 

(fo  1000  me  it  specified) 

50  ohms 

Tripio  Rang*  0-25  walls 
0-100  ” 

0-500  ” 

Typo  N  Input  Connoetor 
(Adaptor  tor  n-259  supplied) 

•  Model  67  is  a  larger  type 
Wattmecer  than  the  well-known  AN-ME- 
ll/U  (our  Model  61 1)  R-F  Wattmeter. 
Specifically  designed  for  fixed  station  trans¬ 
mitters  to  500  watts  output,  it  may  be  used 
nicely  on  low  range  for  mobile  gear.  Pro¬ 
vided  with  an  aluminum  cased,  shock- 
mounted  meter.  Model  67  is  as  simple  to 
use  as  a  DC  voltmeter.  Now  in  general  use 
throughout  the  industry,  term  aline  Watt¬ 
meters  may  be  depended  upon  for  fast, 
accurate  and  repeatable  power  readings 


NON -RADIATING 

. . .  Accuracy  —  5% 

RUGGED  CONSTRUCTION 

...Six«-17‘'x9”x6* 
Wght.—  30  pounds 


ELECTRONIC  CORP. 

1800  EAST  ST.,  CLEVELAND  14,  OHIO 

TERMALINE  Coaxial  Line  Instruments 


lARL  LIPSCOMB! 
ASSOCIATES 


NWL 


NOTHELFER 

WINDING  LABORATORIES 

9  ALBERMAFLr  AVE  >  TBENTON  3  N  J 
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BETTER,  FASTER,  CHEAPER  TESTING 

for  insulation  and  winding  faults 


(coatiiiiMd) 


NEW  BOOKS 


Triode  Oscillators  (48  pp) ;  Kly¬ 
strons  and  Magnetrons  (60  pp) ; 
Radio-Frequency  Transmitting  and 
Receiving  Systems  (89  pp) ;  Anten¬ 
nas  (64  pp)  ;  Propagation  (18  pp)  ; 
and  Index  (8  pp). 

The  original  purpose  of  this  book 
was  to  serve  as  a  text  for  a  course 
in  radar  principles  for  Naval 
Officers.  As  such  it  provided  an 
excellent  basis  for  study  to  bring 
electrical  engineers  who  had  not 
had  access  to  the  classified  war  time 
developments  into  position  to  under¬ 
stand  the  principles  of  operation  of 
current  radar  systems.  Thus,  in 
addition  to  specifically  radar  sub¬ 
jects,  much  general  information  is 
included  on  subjects  such  as  trans¬ 
mission  line  and  waveguide  theory, 
servomechanisms  and  high  fre¬ 
quency  operation  of  vacuum  tubes. 

Now  that  the  Navy  course  is  dis¬ 
continued,  there  exists  some  ques¬ 
tion  of  the  need  for  this  third  edi¬ 
tion  inasmuch  as  the  more  general 
subject  matter  is  at  an  intermediate 
level  below  that  normally  given  to 
communication  engineering  stu¬ 
dents  or  needed  as  reference  mate¬ 
rial  for  engineers  working  in  the 
field.  As  a  survey  text,  this  third 
edition  is  excellently  organized, 
clearly  written  and  well  illustrated. 
— G.  J.  Laurent,  Research  Di¬ 
vision,  Phileo  Corporation,  Phila¬ 
delphia,  Pa. 


Pin*  wir*  and  ribbon  in  bot*,  rar*,  and 
P'*ciou«  motalt,  and  ailoyt  for 
now  and  highiy  onginoorod  applications. 
In  small  units  and  sii*s,  i 

and  to  clos*  tolorancos.  i 

,  further  dtiailt  on  roquott.  M 


SECON  METALS  CORPORATION 

2M  lost  45*1  Sitnt.  N.  1. 17,  N.  Y.,  MU  7-IS94 


Photoelectric  Tubes 

By  a.  Sommer,  EMI  Research 
Laboratories.  Methuen  &  Co.,  Ltd., 
London;  John  Wiley,  New  York.  1952, 
118  pages,  $1.90. 

Another  of  the  interesting  and 
useful  Methuen  Monographs  on 
Physical  Subjects.  In  this  second 
edition,  care  is  taken  to  indicate 
that  it  deals  with  phototubes  and 
not  with  photovoltaic  or  photocon- 
ductive  cells.  The  new  edition  con¬ 
tains  a  new  chapter  on  the  theory  of 
photoelectric  emission,  expanded 
material  on  multiplier  phototubes 
and  new  material  on  image  con¬ 
verter  tubes. 

Like  the  other  monographs  in 
this  series,  the  book  is  in  a  handy 
pocket-size  format  and  the  contents 
are  by  men  of  high  repute.  The 
chapters  cover  the  history  of  photo 
emission,  photoelectric  cathodes. 


Westinghouse  Surge  Comparison  Tester  reduces  production  test  time,  permits  positive 
results,  fewer  rejects— bringing  substantial  savings.  This  electronic  device  is  designed 
to  detect  and  locate  Insulation  faults  and  winding  dissymmetries  in  motors,  genera¬ 
tors,  some  types  of  transformers  and  coils.  It  operates  quickly,  simply,  with  fingertip 
control.  Highly  mobile  and  portable,  it  fits  easily  into  production  line  techniques  as 
well  as  repair  shop.  For  more  complete  information,  write  Westinghouse  Electric 
Corporation,  I.  E.  Devices  Section,  2519  Wilkens  Avenue,  Baltimore  3.  Maryland. 
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NEW  BOOKS  (centimNd) 

matching  of  light  sources  and 
photocathodes,  vacuum  and  gashlled 
tubes,  multiplier  phototubes  and  , 
applications  of  all  types  of  light-  i 
sensitive  tubes. — K.  H. 


THUMBNAIL  REVIEWS 


ELECTRICAL  MEASURING  IN¬ 
STRUMENTS,  Part  One,  Second  Edi- 
tion.  Revised  by  George  F.  Tagg,  i 
chief  research  engineer,  Evershed  and  ; 
Vignoles,  Ltd.  698  pages,  $12.00,  John 
Wiley  &  Sons,  Inc.,  New  York.  A 
classic  dealing  with  the  design,  manu¬ 
facture  and  use  of  fundamental  elec¬ 
trical  instruments. 

THE  CHEMICAL  ELEMENTS.  By 
Helen  Miles  Davis,  editor  Chemistry  : 
Magazine.  Science  Service,  1719  N 
Street  NW,  Washington  6,  D.  C.  160 
pages,  1962,  $2.00.  Basic  information 
on  the  98  elements  and  particles  plus 
a  periodic  table  plus  some  hitherto 
untranslated  accounts  of  the  discovery 
of  certain  elements. 

THE  MILITARY  ELECTRONIC 
STUDY.  By  William  C.  Urlovic, 
Pacific  Mercury  Research  Center, 
Santa  Barbara,  Calif.  23  pages,  1952, 
free.  For  anyone  contemplating,  or 
engaged  in,  research  on  any  subject 
for  the  armed  forces.  The  philosophy, 
technique  and  pitfalls  of  setting  up  an 
organization,  estimating  study  time 
and  costs,  maintaining  good  relations 
all  round. 

RADIO  AND  TELEVISION  WORK-  , 
SHOP  MANUAL.  By  Sidney  A.  Dia-  ' 
mond,  Boston  University,  and  Donald  ^ 
M.  Anderson,  Massachusetts  Depart-  ; 
ment  of  Education.  Prentice-Hall,  j 
New  York,  N.  Y.  1962,  300  pages,  I 
large  format,  $4.60.  A  “how-to”  book 
for  those  who  wish  to  be  successful  in 
front  of  a  microphone  or  camera.  Dia-  ! 
log,  rules,  tricks,  music  etc.  i 

COMPUTING  METHODS  AND  THE  i 
PHASE  PROBLEM  IN  X-RAY  I 
CRYSTAL  ANALYSIS.  Edited  by 
Ray  Pepinsky.  X-ray  Crystal  Analy-  I 
sis  Laboratory,  Pennsylvania  State 
College,  State  College,  Pa.  1962,  390  ! 
pages,  large  format,  $7.60.  Proceed-  i 
inn  of  a  Conference  on  the  subject  I 
held  at  State  College  in  April  1960  i 
under  the  auspices  of  the  Rockefeller  | 
Foundation,  the  Office  of  Naval  Re-  | 
search  and  Pennsylvania  State  Col-  | 
lege.  Twenty  papers  and  nine 
appendices.  | 

PHYSICAL  FOUNDATIONS  OF 
RADIOLOGY.  By  Otto  Glasser,  Edith 
H.  Quimby,  L.  S.  Taylor  and  J.  L. 
Weatherwax.  Paul  B.  Hoeber,  Inc. 
(Harper  &  Bros.),  1962,  681  pages, 
$6.60.  A  new  and  thoroughly  revised 
edition  of  a  well  known  text  which,  in 
the  first  edition,  went  through  eight 
printings.  Gives  the  history  of  x-rays, 
technical  aspects  of  the  use  of  x-rays, 
dosage  considerations  and  measure¬ 
ment  of  dosa^,  plus  new  material  on 
usage  of  radioactive  isotopes.  Small 
handy  format,  very  practical. 


LOWEST  COST  p«r  kilowatt,  HIGHEST 
OUTPUT  per  pound,  MOST  COMPAGI 


For  any  u*a  .  .  .  standby,  mobile,  portable  or 
stationary,  the  new  Onan  CW-6  and  CW-10 
give  you  top  performance  and  value!  Here,  for 
the  first  time,  are  5  and  lOKW  electric  plants 
powered  by  engines  designed  and  built  by  Onan 
exclusively  for  electric  plant  use. 

Both  engines  are  1800  R.P.M .  Weigh  less  and 
are  much  more  compact  than  general-purpose 
engines.  Two-cylinder,  alternate-firing  design. 
New  vacuum  air  cooUng.  High-tension  magneto 
ignition.  Standard  voltages  60-cycle  A.C. 


s  Twin-cylindsr  opposed  enginst 
s  Aluminum  alloy  cylindsr  hoods 
s  Extra-largo  boorings 
o  Excoilonl  accossibility 
o  Protturo  lubrication 
o  High  porformanco  gonorotors 
o  Compiotoiy  equipped  with  con¬ 
trols,  instruments 
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Write  for  folder  and  specifications 

D^W^OMAH^^SOHSIMC. 

7032  UNIVERSITY  AVE.  S.E.,  MINNEAPOLIS  14,  MINNESOTA 


HAND  WINDERS 


HEAVY  COIL  WINDERS 


’ — IHh 
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i 

1 

t 

We  have  machines  for  Laboratory,  Moderate  or  Maxi¬ 
mum  Production.  See  the  new  developments  in  Coil 
Winding  at  the  IRE  Show,  March  23-26  in  Booth  3-521. 
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BACKTALK 


PLASTICS 

CORPORATION 

WORCESTER,  MASSACHUSETTS 


Smaller  Necks 

Dear  Sirs: 

The  memories  referred  to  in  Frank 
Willey’s  letter  in  the  November 
1952  issue  of  Electronics  (Back- 
talk,  p  436)  brought  back  others  to 
this  writer.  Among  the  various 
5-inch  neck  tubes  built  in  those  days 
at  General  Electric  was  one  for 
wide-angle  deflection.  It  was  of 
flat  face  and  such  short  bulb  length 
that  it  was  promptly  catalogued  as 
the  Squatron.  We  also  successfully 
built  tubes  with  neck  stems  of 
a-inch  outside  diameter.  For  my 
“Museum”  I  have  kept  one  of  these 
with  a  2-inch  screen.  Its  deflection 
yoke,  built  for  the  occasion  by  S. 
Han.sen,  is  in  a  I-inch  cube. 

C.  H.  Bachman 

Hepartment  of  Phuaics 
Spracuae  Univeraitu 
Hyracuae,  Naw  York 


A  NEW 


CATALOG 


For  Users  of  Insulated  Wire 


Cable  and  Cord  Set  Assemblies 


Electronic  Embalming 

Dear  Sir.s: 

Your  November,  1952  i.s8ue  of 
Electronics  (p.  98)  carrying  the 
excellent  paper  by  Gale  &  Burrill 
on  “Electron  Beams  Sterilize  Food 
and  Drugs”  once  again  calls  to  my 
mind  my  earlier  contention  that 
Van  de  Graaf  generators  with 
scanned  beam  output  operating  at 
from  2  to  10  million  volts  could 
be  used  for  human  cadaver  preser¬ 
vation — electronic  embalming,  if 
you  will! 

This  rather  gruesome  approach 
was  promulgated  by  this  writer  in 
1944  while  still  an  engineering  stu¬ 
dent  at  Ohio  State  University.  Un¬ 
fortunately,  the  idea  was  received 
rather  badly,  not  for  technical 
reasons  but  because  of  the  possible 
social  objections  to  the  plan.  Prac¬ 
tically  the  plan  would  be  two-fold, 
destroying  the  bacteria  extant  in 
the  tissues  of  the  deceased  and 
curtailing  enzymic  action  which 
would  otherwise  permit  degenera¬ 
tion  of  the  cadaver  tissue. 

Embalming  is  a  time-honored 
science  going  back  thousands  of 
years.  Cremation  is  also  an  an¬ 
cient  alternate  technique.  Practiced 
among  the  Jews,  temporary  pack¬ 
ing  in  ice  while  awaiting  burial  is 
the  third  popular  method  of  han- 


Phalo  wires,  cables  and  cord  set  assemblies  for 
radio,  television,  electronics,  communication  and 
industrial  applications  —  illustrated  and  described 
for  easy  reference  in  —  TUC  ynil  AI|.P1CF 


PHAIO  PLASTICS  CORP. 

Coniar  of  Cemmarchil  St.,  Worcntar,  Mati. 
Gentleman: 

We  with  a  copy  of  your  46-poge  catalog. 


V»e  This 

CATALOG  COVPOIS 
To  Order  Your  Copy, 


Company  Nome 


Addratt 


We  ora  intareited  in  intuloted  wire  for. 
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ROBfRT  GAR  COMPANY,  DiC; 

1SS  lAST  44TH  STROT.  MW  YOMC  •  YOtONTO 
PAPOWAIO  •  FOIMM  CUTONS  •  SNIPPMS  CONTAMBS 


precis»o*' 


resistor 


STABLE  .  .  ACCL’RATE 
.  .  DEPENDABLE  COM. 
MERQAL,  SPECIAL 
and  MIL.R.93A  TYPES 

Contractual  Govern* 


mental  Approval 


Resistors  made  to  your 
s|>ecilication8.  For  full  in* 
formation  write  to 
YONKERS  INDUS- 
TRIES,  INC.  Resistors  are 
available  on  short  delivery 
to  manufacturers  and  lab¬ 
oratories. 

TOLERANCE:  Standard 
tolerance  within  1%.  Any 
tolerance  within  1/20% 
can  be  supplied  at  slight 


added  cost. 


Wnte  for  BuUetin  NO.Yl 


SCHOOL  STREET.  YONKERS.  N  y. 


WMt  HMTi  Utt  tmti  m  m%f  p«f«. 


Come  a^ain* 
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Communications  Mon! 


Welcome  to  the  Radio  Enitineer- 
ing  Show  — 


Mareh  23-26,  1953 
at  Now  York  City 


19  IRE  ProfeMional  Croups  have 
prepared  skillfully  organised  sym¬ 
posia  and  technical  sessions  on  all 
phases  of  radio,  TV,  and  electron¬ 
ics.  Tbeee  papers  will  keep  you 
up-t€>-the-minute  on  the  develop¬ 
ments  which  are  to  come  in  the 
next  few  years — for  the  IRE  Con- 
ventien  llieme  is: 


405  Exhibitors  are  using  58,680 
square  feet — the  entire  four  floors 
of  Grand  Central  Palace,  to  give 
you  a  “Preview  of  Prtqjress”  in 
the  apparatus,  components  and 
instruments  of  Radio-Electronics. 
Registration:  IRE  Members  tl.OO, 
Non-Members  $3.00.  Register  at 
Grand  Central  Palace,  47th  & 
I>rxington  Avenue,  or  The  Waldorf 
Astoria  Hotel,  49th  &  Lexington 
Avenue,  New  York  City. 


THE  INSTITUTE  OF 
RADIO  ENGINEERS 


t95 


RCH 


Radio-Eloctronies 
“A  Preview  of  Progress” 


The  colorful  Annual  Meeting  on 
Monday  at  10  (opening  mom- 
ing)  will  feature  the  “Founders* 
Award**.  Social  Events  include  the 
“Get  Together  Cocktail  Party’* 
Monday,  and  the  Annual  Ban¬ 
quet  Wednesday,  all  at  the  Wal¬ 
dorf  Ast€>ria  Hotel. 


RADIO  ENGINEERING  SNOW 


Smartly  desiqi^ed  and  brilliant 
multicolor  Folding  Cartons  by 
GAIR  are  solving  packaging 
problems  for  many  manufactur¬ 
ers  who  are  us  meticulous  about 
th»*ir  packaging  as  they  cirr- 
about  their  famous  products. 

Sales,  piofits  and  prestige  are 
increas'd  w  iTn  the  SELL -ON 
SIGHT  moriic  o‘  GAIR  .SVLILTI 

coiOR  Cartons 


VVk'/Tf  for  s.riiii  ' 

ti'i'iriicir/  in td' nil rfniii 


GAIR 

FOLDING  CARTONS 


i 

I 
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■ACkTALK 


dling  cadavers  before  interment. 

Utilizing  up  to  10-million-volt 
Van  de  Graaf  electron  accelerator, 
an  output  of  some  30  kw  of  scanned 
electron  power  output  could  steri¬ 
lize  (electrically  embalm)  a  human 
cadaver  dressed  in  his  street 
clothes  in  about  60  seconds  with 
apparatus  amortized  over  a  20- 
year  period  at  a  cost  per  patient 
of  some  19v ! 

It  is  my  estimate  that  such  em¬ 
balming  would  permit  the  cadaver 
to  remain  without  decomposition, 
alteration  in  appearance  or  odor  up 
to  two  weeks  without  any  other 
treatment. 

David  Gnessin 
New  Rochelle,  New  York 


HERMETIC  SEAL 
FUSE  HOLDER 
"HcriBcllcallr  S*al*4 
Fum  HoW«n  or*  avoilabla 
lor  3'AC  and  4  AG  hiMO. 
TboM  uaiM  or*  comMoMlv 
•oolod  from  moiiluro  with 
or  wilhoitl  tko  cop  or  fiuo 
iMoitod  and  oto  oRplicabla 
for  UM  on  rocuum  or  got 
fillod  units." 


Vr  SHATT^^ 
WATERSEAL  BUSHING 

Holarr  WoMnool  Faaol 
AowmbUos.  wHb  GRAT-Sa. 
Faekia«  Glands,  hotro  oa  os- 
coUanlsotroaroarCnoleaMr’ 
kMorr  OB  VOS  (Ulsdptotiur- 
issd  coatpoaonts.  Taoy  oro 
availabla  lor  V*“  sboHs  and 
lor  poloatloBioiors  and 
Bwileb  bnsbiavs.'* 


WWV’s  Accuracy 

Dear  Sirs: 

In  the  November  issue  of  Elec¬ 
tronics  is  an  article  entitled  “In¬ 
dustrial  Frequency  Standard”  by 
H.  W.  Kline  (p  130),  in  which  a 
crystal  oscillator  is  not  used,  a 
locked  oscillator  being  synchronized 
with  WWV’s  received  signal.  While 
WWV’s  claimed  accuracy,  as  trans¬ 
mitted,  is  2  parts  in  100  maga- 
cycles,  their  usual  accuracy  is  per¬ 
haps  twice  this,  or  one  part  in  10*. 

However,  due  to  the  Doppler  ef¬ 
fect,  caused  by  the  motion  of  the 
ionized  reflecting  layer  in  the 
stratosphere,  the  accuracy  of  the 
received  signal  is,  usually,  only 
about  5  parts  in  10*. 

This  effect  has  been  known  for 
several  years.  See  such  articles  as ; 
A  Standard  of  Frequency,  Jour. 
lEE,  Jul.,  1946;  High-Precision 
Frequency  and  Time  Standards, 
Proc.  IRE,  Jan.,  1950;  and  my  own 
article  in  the  Western  Union  Tech¬ 
nical  Review  for  Apr.  1952.  Also  in 
the  first  footnote  of  an  article 
by  A.  W.  Warner,  in  the  Sept. 
1952  Proc.  IRE,  he  states,  “There 
is  no  known  method  of  communi¬ 
cating  a  frequency  accurate  to 
one  part  in  10*  or  better  from  one 
place  to  another  hundreds  of  miles 
away:  .  .  .”. 

Even  land  lines,  microwave  re¬ 
lays,  or  coaxial  cables  will  have 
some  variable  phase  shift,  although 
less  than  the  Doppler  effect  of  sky- 
wave  transmission.  To  see  the  ef- 


Wt  uelcomt  yoar  inquim  on  any  phaw 
tt  dMifii,  d^alopaitnt  or  prodncUon. 


M  CORNIUSON  AVI.,  JIRSIY  CITY  4,  N.  J. 


R.  F.  WATTMETER  ME-82/u 

Modfel  MM-625  Series  50  to  more  than  1000  MCS. 


This  aorioa  of  Inatrumoata  wot  doalgaod 
to  moosuro  uF  powor  up  to  400  watts,  and 
MrT9  OS  cm  •]cc#ll#iit  duauny  cmtoimo  loctd 
tli«  fr«qu«Dcy  roaqa  50  to  moro  thoa 
1000  MCS  1b  S2  oBm  coaxial  lino  circuits. 

SoBio  ol  tho  outslondiBg  iooturos  oro: 

1.  Diraetloaal  couplor  pick-up  probo 
which  slimiaatoa  high  iroquoney  roso- 
asnit  rospoasos  and  errors  duo  to  slight 
doTiatioBS  la  tho  load  impodonco. 

2.  Ruggod  eoastructioa  for  iiold  and 
laboratory  uao. 

3.  HormoticaUy  soolod  oad  ruggodlsod 
ladicotiag  lastnuBoat  ia  occordoaco 
with  spociiicatioa  MO-M-IOSOd. 

4.  Two  sporo  crystal  roctliiora  suppUod 
with  oaoi  iaatnuBoat. 

5.  Modal  MM-S2S  has  rocoatly  booa  os- 
slgaod  tho  Armod  Forcoa  aomoaclaturo 


m  SPECIFICATIONS  HI 

Impedonco  52  Ohms 

Frequency  Range  50  to  over 

1000  MCS. 

Maximum  VSWR  1.2 

RF  Rower  Scote 
Model  MM-625  120  watts 

Model  MM-626  40  watts 

Model  MM-627  400  watts 

Accuracy  ±  5%  of  full  scale 

RF  Connector  Type  C  (Adaotera 

avoilable  for 
other  types) 

Sise  6  X  7Vi  X  13-9/16 

Weight  9Vi  lbs. 
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feet  of  the  Doppler  effect,  an  : 
independent  standard  of  hifirh  accu¬ 
racy  must  be  available  at  the  re- 
ceivinjf  end  of  the  circuit.  I  think 
that  a  correction  of  the  accuracy 
of  this  type  of  standard  might  be 
desirable.  ^ 

L.  W.  Frankun  I 

Radio  Research  Division 
The  Western  l.'uion  Telegraph  Co. 

S'ew  York,  N.  Y.  ' 


ELECTRONIC  Jii 

DIVISION  tan 


Model  109 


Complete  Rodur  ^  ^ 
Test  Facility” 


Dowsers 
Dear  Sirs: 

The  correspondent  who  asked  to 
have  his  name  withheld  concerning 
water  dowsers  need  not  be  so  cau¬ 
tious.  There  are  quite  a  few  sci¬ 
entists  of  good  repute  working  in 
this  most  interesting  parapsychics 
field  today  on  a  purely  mechanistic 
and  communications  theory  basis. 

There  is  no  withcraft  or  super¬ 
natural  effect  involved,  but  some 
obscure  magnetic,  electric  and  in¬ 
frared  senses  possessed  by  abnor-  ! 
mally  sensitive  humans  which  are 
similiar  to  the  uncanny  homing, 
tracking  and  migrating  senses  of 
some  animals.  The  water  dowser’s 
gifts  appear  to  be  related  to  the 
magnetic  sense  of  homing  pigeons 
and  the  infrared  smell  senses  of  in¬ 
sects.  Endocardiographic  readings 
taken  by  Prof.  S.  W.  Tromp'  in¬ 
dicate  that  nerve  potential  varia¬ 
tions  coincide  with  the  magnetic 
and  electric  field  variations  about  a 
dowser’s  body  and  the  nerve  reflex 
responses  of  his  arm  muscles  and 
the  divining  rod.  Running  water  is 
different  from  still  water  in  that  it 
develops  a  frictional  electric  charge 
which  strongly  effects  a  sensitive 
dowser’s  sensory  motors.  Fioelec- 
trical  fields  have  been  measured  at 
distances  up  to  15  feet  from  ani¬ 
mals  and  plants. 

Professor  Tromp  found  that  some 
dowsers  got  responses  where  there 
were  no  measurable  currents,  fields 
or  radiations.  This  he  eventually 
tracked  down  to  abrupt  changes  in 
soil  resistivity  with  geological 
equipment,  according  to  a  personal 
corespondence  letter  to  the  writer. 
Hence  a  dowser’s  body  radiates 
either  an  electrical  or  infrared  field 
and  his  fantastically  sensitive 
nervous  system  picks  up  the  tiny 
reflections  from  the  soil  boundary, 
which  may  also  be  a  wet-soil  bound- 


Multi-Purpose  X  Band  Test  Equipment 


Displays  supplied  spectra  from  8.5  to 
10.  KMC  on  a  3’  CRT 

Delivers  CW,  square  wave,  FM,  or  pulse  (1,  5  or 
10  MS)  modulated  RF,  8.5  to  10  KMC  up  to  25  MW 

Measures  average  power  of  CW  or  pulsed 
RF,  external  or  internal,  from  8.5  — 10.5  KMC 

Measures  applied  RF  from  8.5  —  10.5  KMC 
to  .1%  accuracy. 

All  major  units  plug  in,  17"  x  lOhi"  x  13".  45  lb*. 


Spectrum  Analyzer 


Signal  Generator 


Power  Monitor 


Century  Metalcraft  Corporation 

BOX  2098—14806  oxnaro  street 

VAN  NUYS,  CALIFORNIA 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth/  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  Vht* 
.  .  .  inside  fit  covers  for  eosy  hermetic  seoling 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


METAL  PRODUaS  COMPANY,  INC 

PHILLIPSBURG,  N.  J. 
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C'ONNIIC'IOR 


illustrating  part  of  our 
I  <  1  III prflu’ u si V c  lull-  of 
1\ .  1  .  ».  oil  II ci't  ors. 


MANUFACIURING  CORPORATION 
1  Noilfi  Avenue  Waketield.  Mass. 
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(coiitniM^) 


ary  caused  by  a  body  of  water.  For 
discussions 


biological 
phenomena,  see  the  papers  of  Burr, 
Yeagley,  Rhine,  Ravitz,  Puharich, 
Rajewsky,  Reich,  Cazamalli,  Miles, 
Beck,  Humphrey  et  al,  and  the 
books  on  dowsers  by  Maby,  Tromp 
and  Roberts. 

The  blind  little  bat,  for  instance, 
emits 


rtt 


a  triple-modulated 


sonar 

pulse  to  clock  distance  objects  by 
timing  the  pulse  echoes,  and  close 
objects  by  analyzing  the  a-m  and 
f-m  modulation  beats,  to  extract  a ' 
maximum  of  information  from  a 
restricted  bandwidth  of  40  to  70  kc, ! 
and  has  applied  Shannon’s  informa¬ 
tion  theory  millions  of  years  be¬ 
fore  man  appeared  on  this  earth. 
A  casual  study  of  so-called  “psy¬ 
chics”  indicates  that  Mother  Nature 
may  be  even  better  an  empirical- 
methods  engineer  in  communica¬ 
tions  than  in  the  bat’s  little  sonar- 
computor  -  servo  blind  -  navigation 


T.  Powell 
Oreat  Neck 
Long  laland,  N.  V. 


th*  giuwiatf'‘hsiSft  for  a  Ughtwcigbt 
—  lew  eoel  U.  H.  F.  ianilal^ 
aMrtecioL 

Beaolite  1422  la  cnroilalile  for  im- 
mediate  delivery  as  ceaterleee 
greosd  rod  ia  tmy  dkotiBeter  up  te 
1".  Alee  eael^jK^BVer  AaoMler 
lede  oad  " 

lleekaiill-i>-ima^~  F^WA  apee- 


Reference 

(1)  S.  W.  Tromp,  "Physical  Physics.” 
EHsevler  Press,  Holland  and  New  York, 
460  paces,  $8.00,  1948. 


More  On  Dowsers 

Dear  Sirs: 

The  author  of  the  unsigned  letter 
on  the  subject  of  dowsing  and  elec¬ 
tronics  in  the  Backtalk  column  of 
Electronics,  December,  1952,  (p 
398)  is  perhaps  unaware  that: 

(1)  Dowsers  are  not  infallible. 
For  example,  H.  B.  Nichols,  in  the 
Scientific  Monthly,  May,  1961,  p 
340,  states  that  in  New  South 
Wales  the  dowsing  history  of  sev¬ 
eral  thousands  of  water  wells  was 
recorded  by  the  government,  and 
that  the  dowsed  wells  were  con¬ 
sistently  less  successful  than  the 
undowsed  locations. 


n^uousual  chaBaicol  fiwirlnaaa  and 
propartiaa  of  RagiBta  1422 
Vow  its  uao  rriioro  other  aaatoiioia 

for  as#  fa:  cooaoators.  cooxi^d  RM- 
;  lector  a.  wovogoMo,  aatoaaos,  4o«da 
,^ad  tpaeora,  aproadort  and  air 
S^oaad  coH  Mpports.  coil  forma. 


From  this  it 
might  appear  that  chance,  or  pos¬ 
sibly  that  more  rare  quality,  com¬ 
mon  sense,  could  be  as  effective  as 
dowsing. 

(2)  Competent  geophysicists  and 
geologists  are  not  completely  un¬ 
aware  of  electronics  as  applied  to 
water-finding,  and  the  subject  has 
received  some  attention  by  C.  A. 
Heiland,  “Geophysical  Explora¬ 
tion,”  Prentice-Hall,  New  York 


HE  BEX  COBPOBHTIOI 

67  LANOSDOWNE  STREET 


CAMtRIPgE  3R.  MASS. 
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Specialty  Transformers 

HIGH  QUALITY  ELECTRONICS  DESIGNS  FOR 
JAN-T-27  or  MIL-T-27  Requirements 


1  MilUvolt  Full  Scale  to  300  Volts 
10  Cycles  to  2  Megacycles 
Only  4V4"xe''x6"  Deep 
$180 

ALSO -MATCHING 

510-B  OSCILLATOR 

18  Cycles  to  1.2  Megacycles 
Distortion  Less  Than  0.2% 
Constant  Output  ±;  0.5  db 
$150 

Literature  on  Request 

y^^aveformS/  inc. 


V  333  SIXTH  AVE. 

NEW  YOWC,  N.  Y. 


PULSE 


FILTER 


A  RELIAILE 
SOURCE 
SINCE  1941 


Inquiries  Invited 


Facilities  also 
available  for 

COMMERCIAL 

UNITS 

ExptrUiicH  MmIm  walMitt 
Fully  tMt  Mb* 


AIRDESIGN, 

241  FAIRFIELD  AVE.,  UPPER  DARBY,  PA. 
Telephone:  GRanite  4*8000 


AN  ALL-PURPOSE 

LABORATORY 

POLO-SCALER 


Th*  OS.^Oe  I*  a  vanalil*  labor«rt*fy 
KoUr  Mtily  a*laplabl«  t*  GM  one  Kin- 
llllati«n  counNng  and  froquoncy  chock*. 
Pul*o  Koiqht  diKrlmlnotor  from  0  to  1 00 
volt*;  po*ltion  or  nogativo  p«l«o*.  It  ho* 
■  high  voltogo  powor  Mipply  which  I* 
vartaMo  In  ono  (top  from  0  to  2.S  KV. 
Tho  powor  con  (apply  oithor  tho  OM 
Inpot  or  can  bo  a«od  u*  a  powor  towrco 
for  ac(o*tory  oquipmont. 

Mfrito  for  foldor  7$ 


S«31  CAHUiNGA  SIVD. 
NOITM  HOllYWOOO,  CALIF. 


PRECISION 

MOTOR 

PERFORMANCE 


Axial  fan  blower,  3  phaae  aelf* 
cooled  motor  ia  design^  to  atari 
at  a  — 55°  C  and  feature  maximum 
poaaible  H  P  per  unit  weight  and 
volume.  The  temperature  will  riae 
45°  C  wimi  fully  loeded  widi'A'', 
4  blade,  29  degree  pitch  fan;  Sili¬ 
cone  wire  and  impregnation.  At 
full  load  the  input  ia  94  watta, 
the  line  current  .54  amperea  and 
the  efficiency  ia  60%. 

SPEanCATIONS 
Conform  to  NEMA  Standard* 
and  other  Gov't  tpeciBcation*. 

_ Continuon*  duty 


WEIGHT 
C  F  M 
R  P  M 
VOLTS 
CYCLES 


.22  ox. 

.  22  Average 
.  6250  Average 
.115 

.  320-1000 


can  be  *upplied  CW  and  CCW 
•uitable  for  50  to  60  CPS 


2183  JACKSON  AVENUE 


'nc. 

StAFOPD  LINY 


WAfitaqh  2-7309 
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TWIN  Power  Supply 


Electronically 
Regulated  for 
Precise 

Measurements 


Two  iodtptndont  tourcet  of 
contiauously  variable  O.C. 
are  cooibined  in  tbit  one 
convenient  unit.  Itt  double 
utility  nKikes  it  o  most  use¬ 
ful  instrument  for  laboratory  and  test  station  work. 

Three  power  ranges  are  instantly  selected  with  a  rotary 
twitch: 

175-350  V.  at  0-60  Ma.,  terminated  and 
controlled  independently,  may  be  used 
to  supply  2  separate  requirements. 

0-175  V.  at  0-60  Ma.  for  single  supply. 

175-350  V.  at  0-120  Ma.  for  tingle  supply. 

In  addition,  a  convenient  6.3  V.A.C.  filament  source  is 
provided.  The  normally  floating  system  is  properly 
terminoted  for  external  grounding  when  desired.  Ade¬ 
quately  protected  against  overloads. 

Twin  Power  Supply  Model  210 
Complete  $130.00 

Dimensions:  16"  x  8"  x  8"  Shipping  Wt.  35  lbs. 

Inquiries  Incited  on  our  line  of 
Regulated  Power  Supplies 

FURST  ELECTRONICS 


Output  voltage  variation 
less  than  1  %  with  change 
from  0  to  full  load. 

Output  voltage  variation 
less  than  I  Y.  with 
change  from  10S  to  125 
A.C.  Line  Voltage. 

Output  ripple  and  noise 
less  than  .005  V. 


3324  W.  Lawrence,  Chicago  25,  III. 


FOR  MEASUREMENT  of  VOITS  •  AmPS  •  WATTS 


METERS 

MODEL  101 

SUPEtSONIC  FREOUEUa 
lAME  to  cpt  !•  100.000  cm 

MODEL  102 
low  POWER  FACTOR 
RANCE  to  <m  !•  10,000  epe 


FOR  POWER  and  LOSS  MEASUREMENTS  - 
in  Cablet  •  in  Iron  Corat  *  in  Trantformart  — 
Copper,  Cere  and  Impedancet  *  in  Clottet  A,  B,  C 
AmpliBer  Inputt  and  Oulpult  •  at  Aircraft  Upper 
Power  Frequenciet  *  in  Underwater  Sound  Equip* 
in  loud  Speokert  *  in  Synchro,  Motor,  mid 
Oenerol  Servo  Circuitry  •  in  Carrier  Current  Equip* 
ment  •  in  Complex  Woveformt  *  in  Circuit  Anoly* 
tit,  both  linear  and  Nen-lineor  •  in  Sound  and 
Noite  Anolytit  *  Thete  ewe  but  a  few  of  tho  neorly 
unlimited  opplicationt  of  the  VAW  metora. 

Our  Enpineert  will  be  happy  to  ditcuM  the  appli¬ 
cation  of  the  VAW  Meter  to  solve  your  porticulor 
problem.  Write  Dept.  i-2.  Iboraturo  mvmUmhIe 
on  roquett. 


JOHN  FLUKE  ENGINEERING  COMPANY 


HU  WEST  NICKERSON  STREET,  SEATTLE 
M,  Watklestee;  BURLINGAME  ASSOC..  New 
Yerfc.  Beitee.  Weth.,  0.  C.:  HUGH  MARSLANO, 
Chleoso;  GEhALD  B.  MILLER  CO..  Mellyweodi 
M.  P.  ODELL.  ClevelaMl.  Deytee:  JAMES  L. 
KEARNS.  PorileeO.  Ore.:  EARL  LIPSCOMB 
ASSOC..  Dellat.  Heuttex:  H.  M.  RICHARDSON 
A  CO..  Mlneeo^it.  Mien. 


BACKTALK 


(continued) 


1940,  and  by  J.  J.  Jakosky,  “Ex¬ 
ploration  Geophysics,”  Times-Mir- 
ror  Press,  Los  Angeles  1940,  and  by 
other  authorities  in  the  geophysical 
field. 

(3)  The  possibility  of  the  dow¬ 
ser’s  nervous  system  being  stimu¬ 
lated  by  changes  in  some  external 
force  or  electrical  field  has  been 
recognized  by  S.  W.  Tromp,  “Phy- 
chical  Physics,  A  Scientific  Analy¬ 
sis  of  Dowsing,  Radiothesia  and 
Kindred  Divining  Phenomena,” 
Elsevier  Press,  New  York  1949. 

(4)  The  controversial  subject  of 
dowsing  has  received  much  atten¬ 
tion  (possibly  more  than  it  de- 
.serves)  by  scientists  and  others, 
including  Kenneth  Roberts,  novel¬ 
ist,  “Henry  Gross  and  His  Dowsing 
Rod,”  Doubleday,  New  York  1951. 
More  recent  and  brief,  and  with 
twenty-nine  references,  is,  “Water 
Witching:  An  Interpretation  of  a 
Ritual  Pattern  in  a  Rural  American 
Community,”  by  E.  Z.  Vogt,  in  the 
Scientific  Monthly,  Sept.,  1952,  p 
175. 

(5)  Ground  water,  hydrology 
and  water  supply  engineering  are, 
and  have  been  receiving  continuous 
and  costly  research  from  industry 
and  government,  and  presumably  a 
few  “electronics  boys”  are  available 
and  working. 

(6)  Experts  in  electronics  are 
also  “scientists”. 

Bishop  &  Bishop 

Caasopolis,  Michigan 


Why? 

Dear  Sirs: 

Is  IT  NECESSARY  that  we  be  bound 
down  to  relatively  horse-and-buggy 
tolerances  on  tube  limits  as  manu¬ 
factured  for  the  mass  market  when 
I  more  and  more  applications  these 
days  are  in  the  atomic-and-jet 
:  classification?  Rather  than  gear  our 
precise  instrumentation  to  wide- 
!  tolerance  vacuum  tube  limits,  it 
seems  to  me  that  it  behooves  tube 
manufacturers  to  work  toward  nar- 
;  rowing  down  those  limits  to  keep 
I  step  with  today’s  progress.  Maybe 
that  is  impossible  to  accomplish  at 
I  the  present  time,  but  the  feeling 
I  persists  that  at  least  as  much  time 
{  and  expense  should  be  put  in  that 
I  direction  as  is  used  to  educate  the 


Want  oMre  iafermatiea?  Um  poit  card  eq  la>t  page. 
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Want  more  informotion?  Um  pott  cord  on  lost  pact. 


user  to  wide  tolerances. 

The  special  industrial  and  rugf^ed- 
ized  series  is  a  step  in  the  right 
direction,  except  that  they  add 
just  so  much  more  to  the  con¬ 
fusion  by  bearing  rouges’  gal¬ 
lery  numbers  that  bear  absolutely 
no  relation  to  anything — thus  very 
successfully  hiding  their  identify 
from  the  user  and  adding  another 
to  the  already-too-long  list  of  types 
to  remember. 

Even  in  the  mass-produced  home 
market,  the  use  of  the  wide-toler- 
ance  tubes  means  engineering  and 
servicing  headaches. 

Why  cannot  we  clean  house  some¬ 
what  on  both  the  ever-growing  list 
of  tube  types  and  the  thinking  to 
back  it  up  and  assure  that  progress 
goes  forward  rather  than  being  tied 
down  to  old-fashioned  ideas? 

Philip  C.  Tait 

EmeryriUe,  CalifornUi 


Calculated  Curves 

Dear  Sirs: 

I  WAS  not  very  happy  to  see  that 
you  had  to  omit  two  calculated 
curves  of  antenna  patterns  in  my 


-A 

m  V 

IP 


'  ■  ..S  ^  '  “  -'.y,' 


Maaaurod  pattarn  ior  SO-daqroa  akawod 
antanaa 


the  smallest 

electrolytic 

capacitor 


AddfU  yoor  mqukhi  fo  Oof^ 


1017  FtUSNIN«  AVIMII,  IIOOKIYN  S7,  N.  Y. 
■KA  •  MTB  •  BECnOlYm  CAMCnOIS  •  lAOM  1^^ 


rOSITIVI  POLAliZATION  •  HOAf. 
•NO  CONTACTS  •  PIECISION  MA* 
CHINED  CONTACTS  •  VIMATION 
Moor  •  MINEIAl  rillED  MEIA* 
MINE  lODV  •  riAME  RESISTAItT  • 
NI-DIEIECTRIC  AND  MECHANICAl 


4  to  100  contacts 


% 


VOITAOE  MEAKDOWN 
<Smi  tav*!  ■■rwl 

•imaMtiy)  . . S4MV.RMS 

CURRENT  RATING . S  AMTS 

CONTACT  SIZE .  M  AWO  wIn 

EFFECTIVE  CREEFAOE . .  H  in. 

MECHANICAl  SPACING . 5/M  lik 


wMi  MaaMv#  saMvIsaFlwi 
•aCja  VShjraiHM^RMfMiiiS 

IMR  v.'mm. 

CATALOG  WITH  COMPLETE 
DETAILS  -  AVAILARLE  ON 
UQUtST.  TO  DEPT.  M 


DeilUR 


AMSCO 


4)  U(  NOiTHfIN  ftOUllVARD  L  I  C.l.  N  T 


Waat  mart  lafarmatioM?  Un  past  card  an  lott  pofa. 

SM 


Moasurod  panama  ior  antanna  without 

skaw 


article,  “Skewed  Antenna  at  WJZ- 1 
TV”  which  appeared  in  the  October 
issue  of  Electronics  on  page  180. 

Among  engineers  it  is  quite  well 
accepted  to  measure  the  success  of 
a  project  by  the  correlation  of  cal¬ 
culated  and  measured  work.  In  this 
case  the  measured  patterns  differ 
so  much  without  the  calculated  re¬ 
sults  to  substantiate  these  wide 
differences,  there  is  reason  to  doubt 
the  propriety  of  the  work  in  the 
no-skew  case.  It  is  easy  to  obtain 
poor  curves  by  an  error  in  circuit 
arrangement  or  phasing. 

M.  W.  SCHIXOORF 

Andrew  Corporation 
Chioago,  IlUnoit 

(Editor’s  Note:  In  order  to  show  the 
close  correlation  between  measured 
and  calculated  patterns,  as  requested 
by  the  author,  we  are  reprinting  the 
measured  patterns  below,  along  wi^ 
copies  of  the  calculated  patterns  that 
were  omitted  in  editing  the  article.) 


Dear  Sirs: 

We  note  in  the  November,  1962 
issue  of  Electronics  the  article 
“Digital  Computer  Plays  NIM”  (p 
155),  which  brings  to  mind  that 
The  North  Electric  Manufacturing 


DeilUR 


n 


MODEL 

R-210 


MEETS  MIL-M.10304 

G  Mechanism  suspended  by  intemal 
live  rubber  ring  mounts  for  maxi¬ 
mum  shock  displacement  and  pro¬ 
tection. 

G  External  live  rubber  grommet  for 
shock  mounting  with  interlocking 
rt  of  front  bezel  eliminates  glou 


G  Water-tight  seal  to  panel  provided 
by  rubber  grommet. 

G  Glou  to  metal  seal  for  perfect  her¬ 
metic  seeling. 

G  Drawn  steel  cose  with  heavy  cod- 
mium  plate  provides  high  degroo 
of  magnetic  shielding. 

G  High-grade  fusion  seals  for  ter¬ 
minals  and  window  glou  with¬ 
stand  thermal  shock  of  extreme 
temperature  changes. 

G  Rugged  glass-to-metal  seal  termi- 
nab  withstand  a  3(X)0  voh  break¬ 
down  test  under  extreme  humidity 
conditions. 

G  Entire  mechanism  hos  complete 
ruggedized  construction  for  high 
sho^  and  vibration  resistance. 
Ranges  from  250  microamperes  to  t 
miliiamperes  D.C.  available  for  imme 
diate  delivery  in  7W'  size.  Other 
ranges  in  2Vi"  and  31k"  being  swb- 
mitted  for  government  approval. 

heedTTpipt  HmTwmVh 

ee  eer  emiee  Met,  end  hmg 

9k  mS&tr-  milletin  son. 


Mf?-  lU.IIIH  AMSCO 


e 
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SPICIFICATIONS 

MAXIMUM  WIRE  SIZE. ..#14  AWG 
Crccpagt  between  contacts 

7/J2"  MIN. 

Air  Space  between  contacts 

S/32"  MIN. 

Breakdown  voltage  between  contacts 
with  connector  engaged  at  sea  level, 
normal  conditions . 5SOOV.R.M.S. 


ALUMINUM  HOOD  AND  CABLE 
CLAMP  IS  AVAILABLE  FOR  AU 
TYPES  DESIGNATED  BY  ADDING 
"H"  TO  TYPE  DESIRED,  i.e.:  7-14 
PH,  Plug  with  Hood,  7-M  SH,  Recep¬ 
tacle  with  Hood,  7-14  H,  H^  OMy. 

CATALOG  WITH  COMPUTE 
DETAILS  -  AVAILABLE  ON 
REQUEST.  TO  DEPT.  C-2 


Me44A 

LOW  COST-PRECISION 

Direct  Reading 

PHASEMETER 


Model  100A  Phasemeter 


•  0*  to  180*  lead  or  lag  in  90*  expanded  scale  ranges. 

•  2  cycles  to  200  kilocycles. 

•  Error  less  than  4*  from  20  cycles  to  20  kilocycles;  above  20  kilo¬ 
cycles  and  below  20  cycles  increasing  gradually  to  8*. 

•  Input  impedance  approximately  20  megohms  shimted  by  10  mmf . 

•  Input  voltage  1  to  50  volts  Eune  wave;  to  500  volts  with  accessory 
input  dividers. 

•  Invaluable  in  the  audio,  ultrasonic,  servomechonism.  industrial 
control  and  ocoustical  fields  for  determination  of  phase  charac¬ 
teristics  and  time  relationships. 

•  Applicable  to  the  power  field  and  general  laboratory  use  for 
power  factor  measurements  and  electronic  component  testing. 

Litprolurp  on  rpquutl.  PriCS:  $145. 


DELTRON 
P.O.Box  192 


Glenside,  Pa. 


BIRNB'A'CH 


WIRE  &  CABLE^^ 

For  ALL  Your  Wiring  Needs! 

GOVT.  SPEC.  HOOKUP  WIRE 


•  JAII-C-76  SIIR-SRNV 

PLUTIC 

Solid  Colon  or  Spiral  MorUnfo 

•  WL-EXTRHDED  HVLBB 

JACKET 

Solid  Colon  or  Spiral  MirUnfi 

•  AIRCRAFT  WIRE-RYLRR 

JACKET 

HIL-W-S0R6  (Bupenedoo 
AN-J-C-4S*> 


•  105*  C.  U.L.  APPRRVED 
Tbormopliotlc  Hookup  Win 

•  JAR-C-76  WL-CLAn  BRAID 
BoUd  or  Tracor  Colon 

•  HRLTICRRDUCTRR.  SHIELD¬ 

ED  CARLES 
To  Moot  Govt  Spur. 
#n-4S45 


COMPLETE  WAREHOUSE  STOCKS 

m  Vloyl  Rutradoo  •  SUIoMod  WIrao 
A  W  .o.  onO.Uadlo  gnMo  ,  InMloMd  Na.U- 

«  ■  ^  CB  •  r\nn94  4  RwiWelBM 

M 

V\  ^  I  W  •  Meofiet  WIf*  life.  OerMNie 

VI  •  r*rmvsr  Wire  e  TerfUlEMl  Rtri^e 

QiMHty  Products  for  tho  Eloctioiikt  Industrios  sinco  1B2B 


AM$CO 


CORPORATION 

OS-OI  MOITHIIN  SOUIIVAIO.  1.  I.  C.  I.  N.  T. 


IBIRNBACH 


RADIO  CO.  Inc 

145  HUDSON  STREET 
NEW  YORK  13,  N  Y. 


WRITE  FOR 
CATALOG  53-E 
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DC  VOlTS 


(continued) 


DIffertntlol  Th«ri 


THE  MODEL 
KM  3/90- B 
CALORIMETRIC 
WATTMETER 
automatically 


gives  an  accurate 
measurement  of 
absolute  micro- 
wave  power.  ^ 
Completely 
self-contained.... 
requires  no  ex¬ 
ternal  connect¬ 
ions....  for  lob 
or  field  use. 

•  maximum 
power  ratina 


a  direct  reading 
calorimetric  wattmeter 

^  Eliminates  necessity  of  all  calculations. 


of  400  wotts 
overage  power. 

•  fr6QU6n^ 
range  2600 
to  90000 Me 

•  accuracy 
±  5  %. 


Ralay-operatcd  Nimatron  ployed  fault- 
leM  NIM  at  early  at  1940 


G.  W.  ASSOCIATES 


EL  SE6UND0.  CALIF. 


Company  built  a  similar  machine  in 
1940.  While  it  operated  on  relay 
principle  only,  the  results  were  the 
same. 

This  machine  was  designed  and 
built  for  Westinghouse  and  was 
displayed  in  the  1940  World’s  Fair 
in  New  York.  It  was  also  described 
in  the  August  1940  issue  of  Popular 
Mechanics. 

This  machine  was  known  as  a 
“Nimatron”.  We  believe  the  ma¬ 
chine  is  still  on  display  in  the 
Planetarium  at  Pittsburgh.  The 
photograph  shows  the  front  of  the 
machine,  with  four  rows  of  seven 
lights  and  the  operating  buttons. 
The  queue  on  the  top  merely  re¬ 
peated  all  of  the  lights  in  four  di¬ 
rections.  In  the  event  the  player 
won  the  game,  a  small  token  was 
delivered  in  the  slot,  lower  center, 
front. 

There  were  four  counting  chains 
which  operated  with  the  lights  in 
each  row  and  compared  the  powers 
of  two  to  determine  which  play  was 
winning.  There  was  also  an  addi¬ 
tional  counting  chain  which  kept 
track  of  the  number  of  games  and 
set  up  nine  different  starting  com¬ 
binations.  Ail  starting  combina- 


MICROVOLTS 


VOLTS 


A  pracision  convartar,  that 
changas  tha  input  DC  into  an 
amplifiad,  sinusoidal  AC  Volt- 
aga 

a  5  Microvolts  intarnol  noisa 
a  2  Magohms  input  rasistonca 
a  Stobilizad  gain  and  zaro 
a  Insansitiva  to  powar  lina  pickup 

Makas  tha  AC  Vacuum  tuba 
Voltmatar  diract  raading  in  DC 
microvolts  and  millivolts. 

With  tha  cathoda  ray  oscilli- 
grnph  yialds  an  axtramaly 
sansitiva  DC  null  datactor. 


MODEL  200-A  DC  MILLIVOLTMETER 


Wyandanch  Long  Island,  New  York 
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CINEMA  ENGINEERING  COMPANY 
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Oar  Siwitt  mafliodt  and  tacliniqaat  ara  gaarnd  to 
moot  oxacting  roqairomonts.  Wo  invito  yoar  inqairiot. 

COLLECTRON  CORPORATION 

216  EAST  45tli  STREET  •  NEW  YORK  17,  N.  Y. 

Murray  Hiii  2-8473 


■ACKTALK  (ceatiniMd) 

tions  were  arranged  so  that  the  I 
player  could  win  if  he  did  not  make  1 
a  mistake.  However,  once  a  mis¬ 
take  had  been  made,  the  machine 
took  over  and  would  never  lose  from 
that  point.  In  cases  where  the  player 
had  a  winning  combination,  the  ma-  i 
chine  made  random  plays  ex-  j 
tinguishing  one,  two  or  three  lights  I 
in  rotation,  the  idea  of  this  being  to  I 
eliminate  memorizing  previous  | 
plays.  This  arrangement,  together  i 
with  the  nine  different  starting  j 
combinations,  gave  an  infinite  num¬ 
ber  of  plays,  so  that  a  previous 
winning  combination  would  be  very 
difficult  to  memorize  and  retain. 

We  thought  perhaps  you  might 
be  interested  in  knowing  that  this 
type  of  machine  had  been  designed 
and  manufactured  at  least  twelve  | 
years  prior  to  your  publication  of  a 
similar  machine  designed  by  Max-  | 
son  Corporation.  j 

Eric  Brooke 

Chief  Enoineer,  The  North  Electric 
Ufa.  Corp., 
Gallon,  Ohio 


Dear  Sirs  :  j 

This  refers  to  “Zero  Impedance”  i 
in  the  Backtalk  department  of 
Electronics,  p  385,  May  1953. 

Attention  of  your  correspondent 
and  readers  is  hereby  drawn  to  my 
article  “On  Voltage  Stabilizer  Cir¬ 
cuits”  in  the  April,  1942  issue  of 
the  Indian  Journal  of  Physics.  Cer¬ 
tain  innovations  for  obtaining  zero 
or  negative  internal  resistance  and 
others  for  perfect  and  more  than 
perfect  negative  stabilization  has 
been  described  there.  I  believe  that 
is  the  first  publication  on  stabilizer 
circuits  giving  satisfactory  meth¬ 
ods  of  obtaining  readily  these  un¬ 
usual  jierformances.  In  their  classic 
work  published  in  Rev.  Sci.  Instr.  : 
in  1939,  Hunt  and  Hickman  have 
only  made  an  observation  (on  the  i 
basis  of  a  mathematical  study  of 
the  effect  of  source  resistance  on 
the  performance  of  stabilizers)  that 
zero  or  negative  internal  resistance 
may  be  shown  by  a  stabilizer  having 
negative  stabilization  when  work¬ 
ing  off  a  primary  source  of  high 
internal  resistance. 

The  usual  two-valve  stabilizer 
circuit  cannot  give  five  perfect  sta¬ 
bilization — the  change  in  output 
voltage  dV,  can  never  become  zero 
for  a  change  dV,  in  the  input  volt- 
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PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


Wont  iii«r«  iHleriiMtioal  Um  post  card  e«  loit  peg*. 


Zero  and  Ne|eative 


MINIATURE  SLIP  RING  ASSEMBLIES 


Precision 


Potentiometer 


output 


D*fign*(i  by  CORNELL  for  application  whor- 
ovor  oxtromo  procision  is  ossontial  roquiromont. 

Un««r  mnd  NON>lln«ar  mn  I*  niMt  crntwncr'a  rp^wirpmcftH.  Top*  and 

«p»clal  winOiMf  miftm  mmywHtrt  wp  to  300  conHmipw*  winOins  can  b«  incarpofatod 
baMi  liaaar  anO  nan-linaar  units. 


Circuit  oi  taro  or  naocrtlaa  laipadaBca 
powar  supply  raqulotor 


afire  although  it  may  be  very  small 
in  comparison.  The  very  nature  of 
operation  of  these  circuits  demand 
the  presence  of  some  control  voltage 
at  the  grid  of  This  control  volt¬ 
age  is  furnished  by  the  change  in 
the  output  voltage  dV,  in  the  usual 
two-tube  circuits.  However  the 
necessary  control  voltage  may  be 
easily  supplied  from  the  varying 
input  voltage.  In  that  case,  no 
additional  change  in  output  voltage 
will  be  necessary  to  provide  extra 
control  and  in  this  sense  the  circuit 
may  be  said  to  give  perfect  stabi¬ 
lization. 

The  circuit  I  developed  is  shown 
in  the  diagram. 

The  resistance  R,  between  the 
cathode  of  V,  and  the  negative  line 
in  the  circuit  brings  about  negative 
internal  resistance  in  two-valve 
voltage  stabilizer  circuits.  A  simple 
analysis  gives  the  internal  resist¬ 
ance  defined  by  the  relation 


Typ*  DS-6:  1  In  dlamultr,  tAS^:  1  Vi*  In  dlam«f*r.  Other  Types  avullable. 
Request  oddMonol  intermatlen  pteose. 


CORNELL  ELECTRONICS  CORP 


•  TRANSISTOR  PRODUCTS'  GOLD  BONDED  GERMANIUM  DIODES 


These  cxtrsmely  smell  plastic-encased  permaniem 
diodes  offer  a  preat  many  odvantapes  for  a  multi- 
tMde  of  applications.  Excellent  for  low  level  use, 
they  also  have  unesnally  hiph  conductivity  at  kiph 
levels.  The  pold  bendinp  technique  produces  a 
permanent  weld  to  the  permanium  surface.  Noise 
characteristics  are  excellent,  and  hiph  frequency 
rectification  characteristics  are  vastly  superior  to 
conventional  types. 


Actual  Siie 


tutnc 

Tinsio  corns  sissoe 


•  TRANSISTOR  PRODUCTS'  GERMANIUM  TRANSISTORS 

Desipned  to  perform  many  of  the  functions  of  vacuum  tubes  os  well 
os  epeninp  frentlera  for  new  apparatus  in  the  field  of  electronics, 
TRANSISTOR  PRODUCTS  point  contact  transistors  may  be  used  for 
power  amplifiers,  oscillators,  and  switches.  Junction  transistors  and 
pkotetransistors  are  available  as  well.  All  hove  been  ediudped  by 
experts  in  the  field  to  be  superior,  the  finest  performers  that  can 
be  bad. 


where  G  is  the  mutual  conductance 
of  F,;  A,  the  amplification  given  by 

F,  and  =  RJ  {Rx  -f-  Rt) 

It  will  be  seen  that  by  a  suitable 
choice  of  the  value  of  R^  one  can 
make  the  internal  resistance  zero  or 
negative.  A  negative  value  of  sev¬ 
eral  hundred  ohms  is  not  difficult  to 
attain. 

The  stabilization  factor  of  the 
circuit  remains  practically  un¬ 
affected  by  the  inclusion  of  Rt  and 
is  approximately  given  by  S,  = 
where  |a  is  the  amplification 
factor  of  F,. 

B.  M.  Banerjee 

/ngtitute  of  Nuclear  Phytice 
Calcutta.  India 


Actual  Size 


•  TRANSISTOR  PRODUCTS'  TRANSISTOR  TEST  SET 


This  dtvico  is  desipned  to  tost  the  sipnal  behavior  of  all  transistors, 
and  can  bo  used  most  odvantapoously  by  circuit  enpinoors  and  transis¬ 
tor  manufacturers.  Comparable  to  a  vacuum  tube  bridpe  in  that  field, 
it  is  not,  however,  a  null  instrument.  Its  desipn  insures  continued 
usefullness  os  new  transistors  are  developed. 
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Tomporaturos  to  1<- 
200*  F.  AdlustobU 
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Borral  Plating 
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EVEREADY 


PIATINO  CO. 
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SM  O-IMS 


MmI*(  M  ^ 

dee  ’elect^  company 

MELTING  POTS 

1105  N.  Paulino  St.,  Chicago  22,  III. 


SUBCONTRACTING 

MILITARY  and  COMMIRCIAL. 
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■nb-assombUos,  eoblo  and  hamoss  work. 

PESCHEL  ELECTRONICS,  INC. 

IS  OAROEN  ST.  NEW  ROCHELLE.  N.  V. 

NEW  Rsclwll*  S-3342 


make  it! 
HEADERS 
>,  SPECIAL  ITEMS 

QUALITY  Products  Co. 

3S7  CHARLES  STREET 
PROVIDENCE,  R.  I. 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  A  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  A  REPAIR  UNITS 
INCANDESCENT.  FLUORESCENT  MFfi  EQUIPMENT 
NEON  SIGN  MAKERS  EQUIPMENT.  GLASS  LATHES 
ELECTRONIC  EQUIPMENT,  VACUUM  PUMPS.  Eto. 
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For  certification  of  Induction 
and  Dielectric  Heating  Equipent 
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NEW  ROCHELLE  TOOL  CORP. 

320  Main  St.  Now  Rochollo,  Now  York 
Phono  NE  2-1655 

‘Mohllo  l/mW  QutHatiomt  am  ragman 


REX  RHEOSTAT  ^ 


FM  MODULATION  METER 

Mcoiurcs  moitmum  moduiotion  dcviotion 
on  mobilc-iytrcm  FM  tronsmittert,  oil  Frc- 
quenciet,  2S  to  200  MC  Price  $240.00 

LAMPKIN  LABORATORIES,  INC. 

BRADENTON  FLORIDA 


Shorted  Turn  Indicator 

for  unmounted  coUa 

M  MODEL  101C  BULLETIN  42 

HUNTINGTON  BEACH,  CALIF. 

WARTRON 
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turen.  dictation.  B-way  phone  4  aalea  talkn;  while 
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TILITRONICS  LABORATORY.  INC. 
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electronics 


is  the  electronic  engineer’s 

BREADBOARD 
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COMPONENTS 

EQUIPMENT 

MATERIALS 

used  in  electronics 

it  its... 

M  electronics 

BUYERS’  GUIDE 

"Tht  Book  that  has  all  the  answers" 

A  McGRAW-HIll  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 
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PATENT  I.AWTER  Experienced  In  electronic 
art,  over  3 ‘4  yeara  corporate  patent  law 
practice,  four  years  engineering  design  experi¬ 
ence,  excellent  echolaatir  record,  deairea  re- 
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patent  organixatlon.  PW-6543,  Electronics. 

SAI,ES  E.NOINEER  or  manager— EE  age  37. 

Selling  Electronic  Industry  east  roast.  Will 
locate  east  or  west  roaat.  PW-f647,  Electronics. 
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ACCOMPLl.SHED  TEI.EVI.SION  Receiver  De¬ 
sign  Engineer.  Specifle  background  A  ex¬ 
perience  in  VHF-UHF  tuner  design,  author  A 
Inventor.  Strong  In  fundamental  theory  A 
practical  experience  in  overall  receiver  design. 
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Inducement.  Foreign  Inquiries  Invited.  PW- 
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ASSISTANT  TO  Sales  Manager  In  small  alec-' 
tronlc  mfg.  co.  desires  change  with  oppor- > 
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ELECTRONIC  ENOINEERV  10  years  exparl- 
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SEARCHLIGHT  SECTION 


[MEERS-PHmiSTS-DESIGNERS 

for  Pormonont  Potitioii  with 
WILLOW  RUN  RESEARCH  CENTER 
UNIVERSITY  OF  MICHIGAN 
Outstanding  opportunities  for: 

RESEARCH  ENGINEERS  AND  PHYSICISTS 

with  nptrhnce  or  orfvancorf  (/egrtos  in  the  Md  ot 

Circuit  Design  Systems  Analysis 

Switching  Servomechanisms 

Distal  Computer  Logical  Analog  and  Digital  Computers 

Design  Component  Development 

Pulse  Techniques  Aerodynamics 

Digital  Computer  Program-  Cathode  Ray  Tube  Displays 

*""*9  Communications 

Radar 

Electromagnetic  Theory 

Mechanical  Designers  and  Draftsmen 

with  experience  in  mechanical  designs.  As¬ 
signments  involve  the  design  and  layout  of 
electro-mechanical  devices  at  the  develop¬ 
ment  level. 

TECHNiai  WRITERS 

with  electronics  background.  Good  salaries  and  living  conditions, 
excellent  working  conditions  and  fringe  benefits,  unusual  opportunities 
for  professional  development  and  opportunity  to  carry  on  University 
graduate  work  while  working  full  time.  Moving  expenses  paid.  U.  S. 
citizenship  required. 

Il•r•rv^•wl  Arrangvd 

Write,  giving  details  of  education  and  experience,  to 


B.  W.  WHEATLEY,  Personnel  Supervisor, 
WRRC,  University  of  Michigan, 
Willow  Run  Airport,  Ypsilanti,  Michigan 


EXECUTIVE  ELECTRONIC  ENGINEER 

Engineer  or  Physicist  with  administrative  experience  required 
to  direct  Engineering  Department  of  a  company  engaged  in  the 
design  and  manufacture  of  precision  electronic  test  equipment. 
Major  effort  concentrated  on  commercial  equipments. 

Permanent  responsible  position  with  a  progressive  established 
company.  Applicant  must  hove  Technical  Degree  and  approxi¬ 
mately  15  years  experience. 

Ai>ply  in  writing  to  the  President  giving  full  details.  All  re¬ 
plies  held  in  confidence. 

BOONTON  RADIO  CORPORATION 

Boonton,  New  Jersey 
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COMPUTER 


You  ealn  MOM  wHh  W.  L.  MAXSOH.  Top 
tmterfos  .  .  .  gromtor  opportunMos  .  .  .  more 
rooponstUUHos.  Adreneo  with  W.  L.  Mexson. 

SACKGSOUND:  Vractlcol  anS  raMorch  •>- 
»«rinca  in  oSvoncad  Ilactrenk  Circuit* 
and  Sy«t«m«  En^inaarin*  DESIGN  S  ANAL¬ 
YSIS,  ralotad  ta:  Inttramantotlon,  FIra 

•  Contral,  Cammaaico- 

-  tiam,  NovisaHon,  ar 

*  Optical  FiaMt.  AbHIty 
in  monopamant  and 
suparvMon  dacirabia. 


If  your  skins  on  now 
boing  fully  utHixod  In 
a  vital  dofonso  indut- 
try  pfaoM  do  not  apply. 

Kindly  sand  rasamo  and 
•alary  raqairamants  to 


CjrP- 

A'EwYork  ] 


A  NEW  Bendix  Division! 
A  NEW  Eiectronic  Product! 
NEW  JOB  OPPORTUNITIES 


In  our  modem  plant  at  York,  Pennsyl¬ 
vania,  this  new  division  of  BeMix  Avia¬ 
tion  Corporation  is  producing  a  now  olac- 
tronic  product.  This  division  has  a  big 
future;  and  this  is  your  opportunity  to 
get  in  on  the  ground  floor,  with  excellent 
possibilities  for  rapid  advancement.  We 
need  the  following: 

•  ELECTRONICS  ENG. 

•  MECHANICAL  ENG. 


I  We  hove  many  openings  for  man 
iO  qualified  by  education  or  axpari- 
ence  in  all  phases  of  alactronics. 


YOU  BENEFIT 

With  the  Bendix  York  Divisiaa,  yea  will 
benefit  from  high  wooes,  paid  vacaltMS  and 
holidays  and  ideal  living  conditions  in  a 
beoutiful  suburban  area. 

Write,  Wire  or  Phone, 

Department  Y-l 
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What  means  most 
to  an  Enyinoor  ? 


PROFESSIONAL 

RECOGNITION 


GOOD 

SALARY 


UNEXCELLED 

FACILITIES 


SUBURBAN 

LIVING 


A  Career  at  RCA  offers  all  Four! 


RCA  offers  opportunities  now — real 
career  opportunities — for  qualified 
Electronic,  Computer,  Electrical, 
Mechanical  and  Communications 
Engineers _ Physicists  . . .  Metal¬ 

lurgists  .  .  .  Physical  Chemists  .  .  . 
Ceramists  . . .  Glass  Technologists. 

Positions  are  open  in  research,  develop¬ 
ment,  design  and  application.  Long 
range  work  in  many  fields  is  being  car¬ 
ried  on  both  for  commercial  develop¬ 
ments  and  military  projects  for  war 
and  peace. 

At  RCA  you’ll  work  in  an  exciting  pro¬ 
fessional  atmosphere,  with  technical 
and  laboratory  facilities  unsurpassed 
anywhere  in  the  radio-electronic  indus¬ 
try.  You  are  in  close  and  constant 


association  with  leading  scientists  and 
engineers.  Individual  accomplishment 
is  not  only  recognized,  it  is  sought  out. 
Delightful  suburban  living  is  easily 
available  for  your  family.  And  there’s 
ample  opportunity  for  income  and 
position  advancement. 

Plus,  Company-paid  hospitalization  for 
you  and  your  family  .  . .  accident  and 
life  insurance . . .  progressive  retirement 
plan  .  .  .  fine  recreational  program  .  . . 
modem  tuition-refund  plan  at  recog¬ 
nized  universities  for  advanced  study. 

Join  the  team  at  RCA,  world  leader  in 
electronic  development,  first  in  radio, 
first  in  recorded  music,  first  in  tele¬ 
vision.  Rest  easy  in  the  knowledge 
that  your  future  is  secure,  the  rewards 
many  and  varied. 


Personal  interviews  arranged  in  your  city. 

Please  send  a  complete  resume  of  your  education  and 
experience  to: 


MR.  ROBERT  E.  McQUISTON,  Manogw 

Spacializcd  Emplsymanl  Division,  Dopl.  200S 
Radio  Corporation  of  Amorica 
30  Roekofoiior  Piata,  Now  York  20,  N.Y. 

RADIO  tORPORATIOM  of 


Pottfiont  Opsn  fat  RESEARCH  — 
DEVELOPMENT-DESIGN-APPLICATION 
is  any  of  tho  following  fiafdt  > 


RADAR —C:ircuitry — Antenna  I  lesian  —  Servo  Syo- 
tenw  Information  Display  Syatema  -Gear 
Trains  Stable  Eietnenta — Intricate  Mechanisnos 

COMPUTIRS  —  Dipital  and  AnalM — Systems  Plao- 
ninx  —  Storaxe  Technique  —  Circuitry  —  Servo 
Mechanisms  Assembly  Desixn-  Hixh  Speed 
Intricate  Mechanisms 

COMMUNICATIONS  —  Microwave  —  Aviation  — 
Mobile  Specialized  Military  Systema 

MltMLI  OUIDANCI --Systems  I'lanninx  and  Desixn 
—  Kadar  and  Fire  Control— Servo  Mechanioms 
— Vibration  and  Shock  Problems 


NAVIOATIONAI  AIDS  —  Loran  -  Shoran  -  AlUm- 
eters — Airborne  Kadar 

TILIVISION  DIVUOPMINT— Receiven-Traiw- 

mittera  and  Studio  K<|uipment 

COMRONINT  PARTS  -  Transformer  -Coil—  ReUy 
— Capacitor — Switch—  Motor—  Keoistor 

USCTRONiC  TUSI  OtVIlORMBNT—Recoivinx— 

Transmittinx  — Cathode-Kay — Phototubes  and 
Maxnetroos 

USCTRONIC  SOUIRMINT  NUD  BNOINIRRS  — 

Specialiata  for  dcmeslic  and  overseas  oasixtl- 
ment  on  military  eiectrooic  coromunicationo 
and  detection  xear. 


AMERICA 
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MAKE  THIS  TOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  ft  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  RENEFIT  AT  SENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 

Wrif.  Wirt  or  phono 

MR.  E.  O.  COLE,  DEPT.  J.  OCnOIX  f\OOIO 

DIVISION  OP  BINOIX  AVIATION  CORPONATION 

BALTIMORE-4,  MD.  Phono;  TOWSON  2200 


ELECTRONICS  ENGINEERS 
WANTED 
SOUTHERN  CALIFORNIA 

AttractiTO  opportunitiM  oiiorod  to 
Enqlnoon  oxporioncod  In  and  quali- 
ilod  to  dooign  aircraft  flush  antonnos 
and  radomos. 

Comploto  modom  facilities  for  lab¬ 
oratory  tssting  and  OTaluotion  OTOil- 
obU. 

Salary  dopondont  upon  oxporionco 
and  ability. 

Contact  Mr.  J.  C.  Buckwaltor. 
Chiof  Enginoor 


CtecUonic 


DOUGLAS  AIRCRAFT  COMPANY.  Inc. 

LONG  BEACH,  CALIFORNIA 


Wo  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  cdrbome  automatic  electro-mechanical  control  equipment. 


ENGINEERS 


ENGINEERS 

MECHANICAL  DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT  MEN 


ELECTRONIC 

MECHANICAL 


This  work  deals  with  the  manufacture  and  develop¬ 
ment  of  highly  complex  equipment  of  the  most  ad¬ 
vanced  type  in  a  new  and  expanding  division  of  an 
established  firm  with  20  years  of  successful  experience 
in  the  precision  instrument  field. 

W«  efts  a  t»w  of  tho  good  roosons  why  you  might  liko 
to  foia  our  orgonisotion  . . . 


SALARY  Incroosos  aro  basod  on  morti 
and  InltlatiTO— two  wooks  VACATION. 
HOSPITALIZATION  SENEFTTS.  OK's 
own  HfSURANCE  PLAN— POSITIONS 
ARE  PERMANENT  duo  to  long  loago 
manuioctartng  and  doroloping  pro¬ 
grams — EXPENSES  Inddont  to  Inlor- 
triowo  and  mooing  all  oboorbod  by 
company — HOU8INQ  and  UVilfQ 
CONDinONS  among  Ibo  boot  and  fin- 
ool  of  any  along  Loko  Michigan. 

...  ail  lognirlos  answ 
A  AC  SPABK 


o  Ws  hors  a  Innlor  Enginooring  Trainlno 
Program  of  on#  yooz  tor  laoxporloaood 
anginooring  nodnatos.  Opportunity  to  bo- 
eomo  aequamtod  with  aU  phosas  of 
industry. 

O  Par  tha  eonTonionco  and  dlroet  uso  of 
onginoors  la  our  Eagiaoorlag  Dopnrtmoat 
wo  hoTo  our  own  siodol  shop  wImho  klgh- 
ost  sklUsd  maehaatas  aro  omployod. 

O  Educattoaol  opportualUos  lev  adraaood 
dogroos  araUabla  at  U.  of  W«  Merquotto. 
Toeialoal  oagiaooriag  oitorod  at  MUwaa- 
koo  Vecatloam  SAooI. 

'•rod — ^wrtto  or  apply  . . . 

PLUG  omsioir 


General  Motors  Corporation 


ISU  E.  EENaWOBTH  PL 


MLWADEEE  1  WB. 


PHYSICISTS 

BS-MS-Ph.D; 

Rospontible  positions  in  mechanical,  elec- 
trkol  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  and  design  of  speciol  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  dovolop- 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  ore 
of  immediate  ond  permanent  importance 
to  our  operations.  Southwestern  location 
in  medium  sized  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  qualifications. 
All  applications  carefully  considered  ond 
kept  strictly  confidential. 

lad.  Rol.  Manogar 
Rasaarch  ft  DavolopoMBt  Dopt. 

PHILLIPS 

PETROLEUM  COMPANY 

BortlMvill*  •  OklokoMM 
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] 


QiOOD,rYEAR 

AIRCRAFT 


1^  Tool  RI«ftnTiu 
Tool  Pro<«iilii^^ 

^  Industrial  Inf  ineorTn^ 
^  istimotion 
Tima  Study 
1^  Riant  Inginaarinf 


Circuit  Analysis 
Analog  Computors 
Sarvomochanisms 
Tost  Iquipmont 
Appliod  Mathomatics 
lloctronics 


^  Rhysics 
(X  TIiglit  Tost 
Stross  Analysis 
Dynamics 
1^  Microwavo 
Structuros 

Dosigning  in  All  Holds 


GOODYEAR  AIRCRAFT  CORPORATION  •  1210  Massillon  Road,  Akron  15,  Ohio 

ELECTRONICS  — foltruory,  7953  405 


SCIENTISTS 

ENGINEERS 

DESIGNERS 


apply  CRiATtVs^gineering  to  resoarch,  devalopmenf, 
and  design  ^T^^keKiY  to  SOLID  SUCCESS  at 

GOODYE>ltAIRCRAFT 

If  you  are  seeking  a  position  where  ingenuit^s.^rsonal  initiative,  and  ability' 
count  most,  investigate  the  various  opportunitiesbfC^ed  by  Goodyear  Aircraft. 
We  have  openings  for  able,  experienced  personnel  inHte  following  fields; 

1,^  flactrical  Systems  Aerodynamics  1^  Teel  Deejgn 


Openings  also  exist  for  welding,  civil,  and  mechanical  engineers  with  expei^ 
ence  in  metals  fabrication.  Needed  too  are  personnei  with  ability  and  e>f«t^n 
ence  in  technical  editing,  copywriting,  illustration,  and  photography^"^ 

Positions  are  available  at  several  levels;  inquiries  Hfie-^so  invited  from 
recent  graduates.  Liberal  salaries  are  based  on  e^urfftion.  ability,  and  experi¬ 
ence.  Paid  vacations  and  holidays,  sick  leave,.Mi^rance.  and  retirement  plans 
are  added  benefits. 

Goodyear  Aircraft  is  centra llv^^cated  in  the  Great  Lakes  region ...  in  the 
heart  of  northeastern  Ohicy'  Akron,  a  community  of  350,000,  is  a  clean  and 
friendly  home  town  to  th<yfsands  of  Goodyear  employees  and  their  families 
who  enjoy  metropolitan  Uv  ing  and  fine  cultural  and  educational  advantages. 
Excellent  parks,  golf  coni  ses,  and  inland  lakes  give  active,  year-round  enjoy¬ 
ment.  The  Aircraft  division  is  a  full-fledged  member  of  the  Goodyear  family 
...  a  name  famous  tm*  world  over. 


If  YOU  are  interred  in  a  secure  future,  write  and  give  full  details  to 

/  .Mr.  C.  G.  Jones.  Salary  Personnel  Department 


.jr 


SEARCHLIGHT  SECTION 


'ientists. 


Mechanical  Engineers— Electrical  Engineers 
Servo  Engineers— Aerodynamidsts— Physicists— Mathematicians 

Do  You  Know  the  MELPAR  Story? 

For>  complete  information  about  the  opportunities  available 
for  qualified  engineers  and  scientists  write  to 

PERSONNEL  DIREaOR 

melpar,  inc* 

Reseorch  Laboratory  of  Westmgbouse 
Air  Brake  Co.  and  its  subsidiaries 

452  Swann  Avenue,  Alexandria,  Virginia 


SYSTEAAS 

ENGINEERS 


For  dosign  and  installation  of  radie  com* 
munication  systems  of  all  types  in  HF, 
VHF  and  Microwave  bands  for  use  in 
foreign  countries. 

Appliconts  should  have  experience  in 
either  radio  propogation  studies  and  an¬ 
tenna  design  or  in  the  application  of 
telephone  and  telegraph  terminal  equip- 


These  positions  ore  not  dependent  on 
government  contracts  and  would  be  bused 
in  New  York  with  occasional  overseas 
duty. 

Send  full  details  to 

Personnel  Dept 

Radio  Corporation  of 
America 

RCA  International  Dhr. 

30  Rockefeller  Plaza 
New  York  20  New  York 


THE  DE  HAVILLAND  AIRCRAFT  OF  CANADA  LTD. 

iM  requiring  experienced  engineers  ior  development  work  on  spe- 
cicd  new  projects.  Appliccmts  should  possess  cm  honours  degree 
together  with  at  least  two  years  industrial  experience.  Preference 
will  be  given  to  Canadian  Nationals. 

Emptoymonl  is  ofiorod  In  lour  qunoral  cotogorios  as  ioUows: — 

(a)  Physicists.  Mon  with  a  sound  background  oi  basic  physics  to  work  on  opticoL 
oloctronic  and  mocbonlcal  dowlcos. 

(b)  Sorro  Cnginoors.  A  thorough  knowiodgo  oi  basic  sorvo-mochonisnt  thoory  is 
ossontial  togothor  with  oxporionco  in  tho  dosign  and  oporotion  oi  oloctronic 
sorro  systoms.  A  knowiodgo  oi  olr-oporotod  sorros  would  bo  an  adrontago. 

(c)  Gyro  Cnginoors.  Applicants  should  boro  had  iirst  hand  oxporionco  in  dorolop* 
mont  work  on  olocMcally  drlron  gyros  proiorobly  from  both  tho  oloctricol  and 
mocbonical  rlowpoinls.  A  knowiodgo  oi  production  tochniquos  is  ossontlol. 

(d)  doctro-Nochonicai  Enginoors  to  work  on  accoloromotors.  proportional  roloys. 
high-froquoncy  motors  and  similar  doricos.  A  knowiodgo  oi  pr^uction  mothods 
is  doslrablo. 

Succossful  appUconts  oro  to  bo  sont  to  tho  UJE.  for  a  poriod  of  ono  to  two  yoars 
to  work  on  tho  roooorch  and  dorolopmont  toom  oi  tho  poront  Do  Horllland  Company. 
Aftor  flds  poriod.  thoy  will  rotum  to  Conodo  continaing  tho  work  at  Do  Horllland. 
Toronto.  Tboro.  a  toom  oi  onglnoors  will  bo  built  up  with  tho  UX  trolnod  porsonnol 
os  a  nuclous. 

Pfeose  apply  to:  Mr.  O.  G.  Simpson 

The  De  Havilland  Aircraft  of  Canada  Ltd. 

Postal  Station  "L",  Toronto,  Canada 


ELECTRONIC 

ENGINEER 


An  established  business  organiza¬ 
tion  engaged  in  development  and 
manufacture  of  products  for  VHF 
and  UHF  Television  Application, 
requires  an  individual  qualified  to 
work  independently,  to  organize, 
and  to  supervise  development 
projects. 

This  position  is  to  be  permanent 
and  will  oHer  the  opportunity  for 
unlimited  advancement  to  a  suc¬ 
cossful  coreer.  Offers  stimulating 
and  congeniol  surroundings  in  a 
newly  ocquired  plant. 

Attracthre  Salary 

Write  stating  qualifkationt 

Blonder-Tongue 

LACORATORIES 
S2i-S34  North  Avenue 
WestfieM,  New  Jersey 
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[lectrolics 


Research  &  Development 
Positiois  Opel 


Corn*!!  Aaronaullcol  Laboratory,  Inc. 
bos  MTorol  proiossionoUy  cballonging 
and  rowending  posttlono  opon  In  tho 
Hold  oi  Doctronlc  Englnoorlng. 

Tbo  laboratory  woo  acqnlrod  In  lonn- 
ary,  1946,  by  ComoU  Unloonlty  In  ro- 
■ponso  to  o  widoaproad  nood  lor  a 
■toblo,  highly  compotont  rosoorch  or> 
ganlsotton  in  tho  aoronoutlcal  odoncoo. 
SInco  its  acquisition  tho  laboratory  boo 
grown  stoadlly  to  a  multl-niiUlon  dollar 
onnuol  contract  loool  with  a  stall  ol 
oTor  850. 

Tho  laboratory's  proiocta  dool  largoly 
with  oppliod  acionco.  Typical  oloctron- 
icB  proiocta  include  computer  design, 
radar  and  microworo  opplicotiona,  pre¬ 
cision  instnunontotion.  missile  guidance, 
telemetering,  and  complex  control  sys¬ 
tems. 

Prolesslonal  growth  oi  stall  members 
Is  encouraged  through  regular  seminars, 
attendance  at  meetings  oi  scientilic 
societies,  a  groduote  study  tuition  re- 
iund  program,  and  constant  interchange 
oi  Ideas  and  discussions  with  senior 
leeel  scientists.  Salary  lerel  and  em¬ 
ployee  beneitt  programs  ore  on  a  par 
with  industry.  While  the  pace  oi  prot¬ 
ects  is  high,  the  iniormol  organisation 
oi  die  laboratory  tends  more  toward  a 
irlendly.  thought-stlmnlatlng,  academic 
atmosphere.  Practical  sdentisls  and  en¬ 
gineers  work  closely  together  in  mak¬ 
ing  fanportont  contributions  to  America's 
scientilic  progress. 

li  you  would  like  to  learn  more  about 
this  unique  organisation  or  its  personnel 
needs,  please  ieel  iree  to  write.  No 
obligation,  oi  course. 


ENGINEERS 

FOR  ATOMIC 
WEAPONS  INSTALLATION 


Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynamicists,  and  Mathe¬ 
maticians.  A  variety  of  positions  in  research  and 
development  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


Albuquerque,  center  of  a  metropolitan  area  of 
150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
foot  of  the  Sandia  Mountains  which  rise  to 
1 1,000  feet.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  'round  sports,  and 
sunny,  mild,  dry  climate  make  Albuquerque  an 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 

THIS  IS  NOT  A 
CIVIL  SERVICE  APPOINTMENT 

Make  Application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


CORNELL  AERONAUTICAL 
LABORATORY,  INC. 


P.O.  BOX  235 


BUFFALO  25,  NEW  YORK 


SANDIA  BASE 
ALBUQUERQUE,N.M. 
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ELECTRONIC 

ENOINEERS 


Wide  range  of  experience  including  design  of  wide  band 
receivers,  radar  display  systems,  analogue  computers,  servo 
systems  fic  CR  oscillographs  .  .  .  thorough  knowledge  of 
RF  circuits,  wave  shaping,  pulse  forming,  triggers  &  gates 
(microwave  techniques  unnecessary) 

A  FEW  KEY  POSITIONS  .  .  . 

OpfnlriK  ot  <rtir  <mn  inanufsrturliiK  farllltles  creaies  perniaiM^t  po(iUlon«< 
in  rf'tearch  snd  d4*\Hr>pmrat  of  vitai.  lung-ranse  produt'ts. 

CONSIDER  THESE  ADVANTAGES  .  .  . 

.  .  .  <;rariouM  countr>  llvlDg,  fr««  from  Mg-clty  prMsurea,  provides  a 
leiaxing  atmospher*'  in  which  you  can  do  your  be^t  work  ...  yet  within 
easy  reach  of  the  cultural  advantages  of  New  York  City. 

.  .  .  A.44orlstion  with  an  estaUished  yet  growing  organisation  with  few 
i'ompetitorN  in  the  field,  where  your  merit  and  ability  are  firm  full 
<‘(msi4lerstlfm. 

.  .  .  tJnusiul  rouipany-paid  benefits  .  .  .  40  hour  week  with  considerable 
preiiUum  mertiriie  .  .  .  moving  expeniies  pai<t. 

TAKI  ADVANTAGE  OE  THIS  OPPORTUNITY  NOW! 

A4drMi  all  Inquirin  to  J.  H.  McCann 


Design,  (level<)pmetit 
engineerH  . . . 
Here’s  a  real 
suecE^ss  formula! 


SPERRY  PRODUCTS 


DANBURY 

CONNECTICUT 


IF  you’re  an  experienced  design  or 
development  engineer  who’a  wel¬ 
come  the  rieht  change,  he  sure  to 
look  into  the  Honeywell  success 
formula. 

Opportunity  raised  to  the  sixth 
power  refers  to  the  six  areas  in 
which  we  now  have  excellent 
openings: 

•  Sarvomachaniim.  •  Aarodynomic. 

•  Vacuum  tub*.  •  Eluctromuchanic. 

•  EUctromaqnutki  •  Supar.enic. 

Duties  of  the  jobs.  Take  on  com¬ 
plex  design  worlt  re(]uiring  analysis 
and  decision  to  bring  into  tlesign 
form  the  requirements  for  a  new 
or  modified  instrument,  device  or 
control  system. 

Requirements.  B.  S.  or  M.  S.  in 
Electrical,  Mechanical  or  Aero¬ 
nautical  Engineering. 

Atmosphere.  A  company  that  un- 
derstamls  engineering  — where  one 
out  of  every  ten  employees  is  ac¬ 
tively  engaged  in  engineering  and 
research. 

0|>enings.  In  Minneapolis,  Phila¬ 
delphia  and  Freeport,  Illinois. 

For  details  write  H.  D,  Elverum, 
Personnel  Dept.  EL-2-12,  Honey¬ 
well,  Minnea|>oIis  8,  Minn.  Ask  for 
our  hook, ’’Emphasis  on  Research.” 


ELECTRONICS  ENGINEERS 


Project  •  Design  •  Group  •  Field  •  Junior  •  Senior 

AIRCRAFT  ARMAMENTS'  development  engineering  program  in 
the  fields  of  radar,  fire  control  and  associated  eqtiipment  has  pro¬ 
vided  more  openings  for  men  at  all  levels  of  experience. 

If  you  are  considering  a  change  and  are  looking  for  a  young, 
growing  company  with  a  continuing  program  of  development 
work,  we  would  appreciate  receiving  your  resume  and  would 
welcome  the  opportunity  of  providing  you  with  information  about 
our  company. 

D.  J.  WISHART  J^^Af4Aff/VrS 

Director  of  Porsonnol 

Ft  44IS-I7  SCISTCNaTOWN  NOAO 
OALTIHONC  IS,  MO. 


WILCOX  ELECTRIC  COMPANY,  INC.  . 
of 

KANSAS  CITY,  MISSOURI 
roquira* 

ENGINEERS! 

with  Expariuaco  In 

•  HF  and  VHF  ■yatonia 

•  Aoronautfcol  Equipmont 

•  Applicatton  oi  Adyoncod  Circuit 

Tochniquo 

•  AbUily  to  comblno  oasociatod  onqi- 

noorinq  tkilla  in  olactrooic  sTatoma 
alto  aaodod 

PROJECT  ENGINEERS  (2) 

who  can  accapt  roapontibllltT  for  auo- 
coaaful  comploHon  oi  a  irslom  doaiqn 
Thoto  poolUona  aro  araUablo  in  a  companT 
which  snppUoa  oquipmoat  to  Iho  maiot  <dr- 
waya  oi  tho  world. 

Writ,  itatln.  Educatlan  A 
PraftMlanal  hittary  ta: 

A.  E.  HARRISON,  Dirocter  ait  Enfinoarlng 

WILCOX 

ELECTRIC  COMPANY,  INC. 

1400  Choatnot  Stroot 
Konaot  Oty  27.  Mlaaoori 


The  New 

Scientific  Research  Laboratory 
of  the  Ford  Motor  Company 

has  openings  for 

ELECTRONIC  ENGINEERS 
ELECTRICAL  ENGINEERS 
PHYSICISTS 

to  reaoarch,  doaiqn  and  doTolop  oloc- 
tronlc  contro'.a,  inatrumontaiion.  and 
doTicoa  on  a  pormonant.  non-military 
proqrom. 

Poaitiona  availoblo  at  varioua  lovala  of 
onqlnoerinq  achioTomont. 

FORD  MOTOR  COMPANY 

Engineering  Personnel 
Oakwood  Boulevard 
West  Dearborn,  Michigan 


MINNaA.OLia 

Honeywell 

H]  UL/ 
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STAVID 

ENGINEERING,  INC. 

has  openings  for 

GRADUATE 


ELECTRONIC  and 
MECHANICAL 
ENGINEERS 


Experience  in  Design  and  Development  of  Radar 
and  Sonor  necessary. 

Brood  knowledge  of  Search  and  Fire  Control 
Systems;  Servo  Mechanisms,  Special  Weapons, 
Microwave,  Antennas  and  Antenna  Moonts,  etc. 
Mechanical  Engineer  should  also  have  experi¬ 
ence  in  packaging  of  Electronic  Equipment  to 
Gov't  specifications  including  design  of  com¬ 
plex  cabinets,  shock  mounts  and  sway  brace 
structures. 

FIELD  ENGINEERS 

Qualified  to  instruct  in  the  operation  and  su¬ 
pervise  installation,  maintenance  and  repair  of 
Radar,  Sonar  and  allied  electronic  equipments 
in  the  Field. 

A  chance  to  grow  with  a  young  and  progressive 
company;  salary  and  advancement  commen¬ 
surate  with  ability;  liberal  vacation,  sick  leave, 
9  paid  holidays,  group  life,  sickness  and  acci¬ 
dent  insurance  plans,  and  a  worthwhile  pension 
system. 

PersoRnel  Office,  200  W.  Seventh  St. 
Plainfielii,  N.  J.  •  Tel.  PI.  6-4806 


TRANSISTOR 
RESEARCH  IN 
SUNNY  ARIZONA 


Motorola  Research  Labora¬ 
tories  offer  healthful  Phoenix, 
Arizona,  resort  climate  living 
and  a  challenj(ing  prof^ram  of 
research  and  development 
work  in  the  held  of  semi-con¬ 
ductors  and  transistors.  Physi¬ 
cists,  metallurgists,  chemists, 
and  practical  transistor  scien¬ 
tists  with  specialized  education 
or  semi-conductor  experience 
should  investigate  this  oppor¬ 
tunity  for  stimulating  work  in 
this  held  which  is  destined  to 
revolutionize  electronics.  There 
are  also  several  positions  open 
for  both  experienced  and  in¬ 
experienced  Ph.D’s. 

Write  to  Joseph  A.  Cham¬ 
bers,  Manager,  Motorola  Re¬ 
search  Laboratory,  Inc.,  3102 
N.  Ingleside  Drive,  Phoenix, 
Arizona.  State  education, 
experience  and  salary  re¬ 
quirements  in  the  hrst  letter 


SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 


Convoir  in  beautiful,  sunshiny  San  Oiega  in¬ 
vites  yau  to  join  an  "engineers”  engineering 
department.  Interesting,  challenging,  essential 
long-ronge  projects  in  commercial  aircraft,  mili¬ 
tary  oircraft,  missiles,  engirteering  research  and 
electronics  development.  Positions  open  in  these 
specialized  fields: 


Electrical  Design 
Mechanical  Design 
Structural  Design 
Structures 
Weights 


Servo-mechanisms 
Aeradynomics 
Thermodynamics 
Operation  Analysis 
System  Analysis 


Generous  travel  allowances  to  those  accepted. 
For  free  brochure,  write  Mr.  H.  T.  Brooks, 
Engineering  Dept.  900 


CONVAIR 

IN  BEAUTIFUL 


SAN  DIEGO 

3302  PACIFIC  HIWAY 
SAN  DIEGO  12,  CALIFORNIA 
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STAFF  ENGINEERS 

DMffffi  and  Dwelopment 

Laoding  Chicago  Eltctronics  finii  is  seeking  the  services  of  qualified 
men  to  fill  several  staff  openings  in  its  Electronic  Design  and  De¬ 
velopment  Division.  Persons  selected  will  be  given  intermediate  and 
advanced  level  ossignments  in  our  Television,  Radio  and  Government 
Equipment  Laboratories. 

Experience  in  monochrome  receivers,  deflection  and  high  voltage  cir¬ 
cuits,  radiation  interference,  NTSC  color  receivers,  color  generating 
equipment  or  UHF  systems  essential. 

These  are  permanent  positions  and  offer  excellent  opportunities  for 
advoncement.  Company  has  well  planned,  long  range  program  of 
design  and  development. 

Please  write  Mr.  Walter  Wecker,  Personnel  Division,  giving  related  ex¬ 
perience  and  educational  qualifications.  —  Or  telephone  SPaulding 
2-0100. 

Interviews  arranged  at  your  convenience. 

Admiral  Corporation 


3800  W.  Cortland  St. 


Chicago  47,  Illinois 


ELECTRONIC 

DESIONERS 

Dwit*  at  mmIimImI  mO 
•iMtriaal  MiaMiiMtt  uiO 
chauli  In  UHF  anO  alar*- 
wavt  (intami 

RADIO 

ENGIHEERS 

Daaalaamaat  af  raOla  aaO 

nular  eaaiaaaant*  4  ayttaait 

ENGIHEERS 

Oaalfa  af  aaaiaaaaata  far 
aaaaatla  OaRaattaa  af  CaM- 
aOa  Ray  Tabaa 


TO  MEN 
WHO  WANT 
THE  BEST 

KoIIsman  providM  •xc«U«nl  ia 
ciUttM  for  tho  dMiga  and  dorol- 
opmoat  of  Amorlca'a  iinMt  alr- 
crait  InstrumoatR.  In  oar  modora 
radio  communication*  group 
70u'U  find  a  congoalol  otmo-  i 
■phor*  in  which  70U  con  do  | 
your  boat  work.  You'll  bo  on-  ^ 
couragod  to  advonco  oa  our  ^ 
progroaaWo  orgoniiatioa  con-  ^ 
tlnuoa  to  grow.  And  Ton'll  ro- 
coiTO  Uborol  bonoiita  includ- 
ing  complotoly  paid  Uio, 
hoapitallaation,  aurgiced,  ac- 
ddont  and  hoalth  inaur 


KOLLSMAN  INSTRUMENT  CORP. 


ELECTRONIC  ENGINEERS 

FOR  OiSION  t  OEVEIOFMINT  WORK  IN 
RAOAR 

COMRUTRRS 

DIGITAL  TICHNIQUIS 


ado  cot  Ion,  with  tolory  rogolromonti^ 


Electronic  Enjincerinj  Company 


80-08  45th  Avo. 


Elmhorst,  Long  laland,  N.  Y. 


IM  tawil  *I>*1*M  ta<  IMfllt  4  C4U4Mai4 

•VMItl  l-MO 


ENGINEERS 

ELECTRONIC  ORGANS 
Design 

Development 

Quality  Control 

Unusual  opportunities  exist  with  expand¬ 
ing  manufacturer  in  a  fascinating  field. 
Send  resume  to  President 

ALLEN  ORGAN  COMPANY 

Allentown,  Pennsylvania 


ENGINEERS  or  PHYSICISTS 

A  midwoalom  prograaalve  monufoelurar  el 
elactrieol  roaiatora,  rhooatal*  and  oUlod 
compoaanta,  ia  looking  for  oxpailoneod  on- 
ginaora  or  phyaiclat*  intoraatod  in  roaoorch 
and  davalopmoni  or  production  onginaar- 
inq  work  in  this  Bald. 

Raaliat  fraai  aitn  with  axparianM  in  •aaeiallatd 
lyyat  af  thaw  eaaiaananti  will  ha  waleama.  Ex- 
Mlltnt  afaartvnity.  attraetiva  eanditiona.  Givt  fall 
datalU  ai  ta  tralnlns  and  axaarianea,  ttata  ulary 
daairtd. 

P-OdSl,  Electronics 

620  N.  Michlean  Ave.,  Chicaeo  11,  III. 


DESIGN  ENGINEER 

TRANSFORMERS 

Power  and  High  Fidelity  Audio  and 
experience  in  one  or  more 
of  the  following: 

Pulse  Transformers,  Filters, 
Magnetic  Amplifiers 

LANGEVIN  MFG.  CORP. 

37  W.  65  St.,  N.Y.C.  EN  2-7200 


GOOD  OPPOBTUNITY 

FOR 

SALES-ENGINEEB 

Salas-eaglneei  ter  laodinq  •lectreniea 
maauiaeturar  to  cover  graoter  St.  Louis 
area.  Practical  anginaaring  background 
datirobla.  Oiva  eomplata  information  eoa- 
camiag  axpariaaca,  aducoBon,  pravieua 
amploymaat,  salarr  raquiramanta.  Write  to 

SW-68TS,  Blectronica 
620  N.  Michtxan  Ava.,  Chicaeo  11,  IlL 
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ELomic  mm 

Wt  or*  lookios  for  oloctrook  oo^woort, 
with  tiporiooco  i«  tho  d*volop«*«t  of 
oloctrook  digital  compoton,  to  work  k 
tho  dotalopmoot  of  bmioon  mocbioot. 
flooty  of  opportuaitiot  for  odtaocomoot. 

WrH»,  thlmg  M  Mofft,  IttcMImg  orfocotko 
oaO  ooporiooco. 

THE  NATIONAL  CASH  REGISTER  CO. 

Sowth  Moll!  and  "K"  Stroato 
Oaytaa  9,  Ohio 


RESEARCH  ASSISTANTSHIPS 

Mi.D.  condidotM  in  cbomistry  and  M.  $.  eondi- 
dotos  in  cbomittry  •l•ctrical  tnoinatrin*  (line* 
tronict),  ebemieoi  cnginacring,  physics  ond 
geology  ore  wanted  by  a  South-western  State 
University. 

These  positions  provide  part-time  research 
duties  with  time  for  academic  work  toward 
advanced  degrees.  Stipends  are  up  to  $2,1  SO 
for  12  months.  Nonresidents  fees  are  waived. 

F-51SO,  Blectroolcu 

(to  N.  MIchtenn  Are.,  Chtenco  11,  Ill. 


CAREER  OPPORTUNITIES 

ENGINEERS  and  PHYSIEISTS 

Dosiring  tho  chollongo  of  intorostiog,  divonifMd,  iMportont  projoett  — 

Withing  to  work  with  congonkl  ouocktos  ood  taodoro  oguipaMot  oad  focilitm  — 
Sookiag  ponaononco  of  affiliation  with  a  loodiag  company  and  steady  advaacomoat  - 
Will  find  thoso  in  a  caroor  horo  at  GENERAL  MOTORS. 


fasitioat  now  or*  opon  la  ADVANCID  DIVtLOyMINT  oad  PRODUCT  DUlwe, 
INDUSTRIAL  INCINIIRIN6.  TtST  oad  TUT  IQUIPMtNT  DIVILOPMCNT. 

COMMIRCIAL  AUTOMOIILI  RADIO 

MILITARY  RADIO,  RADAR  AND  ILICTRONIC  IQUIPMINT 
ELtCTRONIC  COMPONINTS 

TRANSISTORS  AND  TRANSISTOR  AND  VACUUM  TUII  APPLICATIONS 
INTRICATE  MECHANISMS  eaeli  oe  taaori,  toloaiotoriag, 
mechaakal  Uakago,  coatiole,  etc. 

ACOUSTICS— load  tpoakart,  otc. 

InquUioe  iawilod  from  roeont  emd  proapoetlTa  grodaotoa  as  wall  oa  onporlaaead  man 
with  baehalon  or  advaacod  dogioat  la  physica,  aloctrical  or  Mchoaleal  aagiaaoetaa. 
chaatiulrr.  malallursrT> 

Salorr  lacroasot  bosod  oa  aMrtt  oad  laltlertiTO. 

Vocotioas  with  pay,  eemplata  laeuroaca  oad  raUromaal  piogiuau. 

Loeatioa  is  la  a  low  livlag  coot  eoalor. 

Rolocatioa  oupaanae  paid  for  thooa  hirod. 

Att  inawfrfas  hold  in  coafManca  oad  anewsrod — WUTt  or  APPLY  to 

DELCO  RADIO  DIVISION 

GENERAL  MOTORS  CORPORATION 

Kokomo,  Indiana 


PRODUCT  DSSION, 


ENGINEERS-SWITCHES 

Weeted  ter  detlee  and  develcueMet  werk  ee 
•witches  ef  all  Knee— ailcramritchat:  leof-tyee; 
tee:  ele.;  ter  circuit  centrN.  Prkreulva  menu- 
facturar  el  eleetrleel  earts  In  midwest.  HtHy  with 
full  details,  five  salary  desired. 

P-040S,  Blectroalca 

(20  N.  Idcbtgan  Are.,  Chicago  11,  III. 


FOR  SALE 


Special 


RADAR 

TUBES 


Purpose 


ATTENTION  MANUFACTURERS.  LAS's. 
HAM'S!!  We  will  pay  you  immediate  and 
highest  cosh  prkes  for  special  purpose 
tubes  and  X'TAL  Diodes  in  any  quantity. 
For  o  prompt  quototion  write  to 

MICROWAVE 

42S  Riverside  Drive,  New  York  City  25,  N.  Y. 
Dopt.  «B2 

Or  for  immediate  action  Phone 
Monument  2-14(0  and  oak  for  Mbs  Rainbow 


FOR  SALE 


I  KVA  AlUa  Chalmors  230  Volt  D.C.  to 
110  Volt,  M  Cyclo,  A.C.,  Siagto  Phono. 
Spood  3400  poekod  lor  onport. 

1230.00 

lauBodiato  Shipmant,  F.OJ.  Koyport.  If.  /. 

C.  C.  GALBRAITH  &  SON,  Inc. 

H  Park  Place  Now  York,  N.  Y. 


ERIE  CERAMICONS 

Large  quantities  in  stock; 

immediate  delivery. 

All  values  and  tolerances. 

N.P.O.  e  TEMPERATURE  COEFFICIENT 
FEED-THRU,  STANDOFF.  DISC,  CERAMICONS. 
LITTLEFUSE  FUSE— ALL  VALUES. 

BILOW  FACTORY  FRICI. 

CAP  ELECTRONICS  INC. 

102  Warren  Straet 
New  York  7,  N  Y 
worth  2  4S«3 


GLASS  TUBING 

FYREX  .  NONEX  .  URANIUM 
BULBS  A  CYLINDERS 

WRITE  FOR  FREE  MONTHLY  LICT 

HOUDE  SUPPLY  COMPANY 

PHONE  KCYPORT  7-lttS 
M-  R.  #  1  Bon  SAX  Keypert.  N.  J. 


T-47A/ART-13,  T.47/AET.13,  ATC 
Transmitters,  DY-12  Dynomotors,  LM  & 
BC-221  Freq.  Meters,  SCR-694-C,  Pono- 
romic  Adepton,  Teletype  motors,  ports, 
equipmont. 

ARROW  APPLIANCE  COMPANY 

Box  19  Boetoa  1,  Meee. 

Tel:  Rbbmeae  2-SSIS,  Lyaa  S-3IM 


AVAILABLE  FOR  IMMEDIATE  DEUVERY 

Ono  2>Mov  Van  da  Groaf  Ganarotor, 

output  140-r  per  minute  at  70  cm.,  inherent 
filtrotian  equivobnt  te  4  mm.  leod. 

Rueeed  ceastructlea,  staMe  and  dseeadabb  aut- 
eat.  Suitabis  far  industrial  radiaaraeby.  tar  re¬ 
search  ( earticularty  where  an  eisetran  current 
erealcr  than  400  miereameeres  Is  desirable),  er  far 
radlatlea  theraev. 

Can  readily  he  cenverted  te  pretee  er  denteren 
aecelerater. 

OOers  and  bids  wsicsnied.  Will  ceasider  ex- 
chaaae  ter  eeulemaat  er  materials  needtd  far 
beeeital  exeansiaa  eraeram. 

Fertbar  details,  ehateeraehs,  ar  Mueurlats  avatl- 

abta  an  reeuast. 

FH-4Ut.  Blertronica 

1111  Wllahlra  Blvd.,  Ixia  Angeica  17,  Calif. 


RELAY  SPECIALISTS 

AUTHORIZED  FACTORY  DISTRIBUTORS 
STRUTHERS-DUNN  POTTER  A  BRUMFIELD 


100,000 

RELAYS  .^1 


RELAY  ratad  I  KW  r.f.  O.P.O.T.  Hue  4.P.N.O. 
Vt'  eura  sitvar  eaataeta.  4200  ebm.  aatl  ee  nc 
eeeratee  oa  2e  ma  ar  lie  v  O.C .  #0.93 

RADIO  DEVELOPMENT  A  SALES  CO. 

323  AMaaMe  Asa..  Sraahlya  2.  N.  V.  ULetar  S-eieS 
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ELECTRONICRAFT 

INC  . 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


Micro-Wov* 
Lavoi*  Fr«4.  Matar 
375  to  725  MCS 

Mo<l«-l  TH-1S7/U  U  »  oomiMCt. 
•rlf-oaotalnrd,  taturr  pow- 
rred,  predsloQ  (X  1  Met 
frMiucn-r  metn  which  pro¬ 
vide*  (julck,  ■ecurote  reod- 

Ilno.  Itequlr**  •  lUuidtrd 
1.5V  *‘A"  and  45V  "B"  hat- 
icry.  Ila*  0.5  MIN.  time 
•witch.  Contain*  Murdllj  oon- 
*tructed  re*on*tor 

with  averafe  ‘'Q"  of  SOOO 
workln*  dlrectlT  Into  detector 
tube.  Uae*  »S7.  LM  and  3tH 
Tube*.  Complete,  new  with 
ln«t.  hook,  prohe  and  *p*re 
kit  of  tube*.  Le**  batterle*. 


HIGH  VOLTAGE 
OIL  CAPACITORS 


.001  MFD  SO.OOOV  DC.  .»37.50 
.01  MFD  5.000V  IK;... $2.95 
.01  MFD  8,000V  IX:... $9.50 
.015  MFD  SO.OOOV  DC.  .*45.00 
.013/.015  MFD  SO.OOOV  DC 
159.50 

.1  MFD  500V  DC... $  .95 
.1  MFD  S.OOOV  DC...$2.95 
.135  MFD  7.S00V  DC...ie.95 
.15  MFD  ll.OOOV  DC..  .17.50 
.1  MFD  .50.000V  DC.. 169.50 


RADIO  MODULATOR 

Typo  BC-41S-B,  or  tweeter,  1*  a  miniature  keyinf 
unit,  modulator  and  tranunltter  combined.  A  di¬ 
pole  mounted  atop  the  tweeter  case  radiate*  a  ilcnal 

Eat  105  meiaercle*  modulated  by  pulae*  oocur- 
t  4.098  CPB  Uae*  l-cjl,  1-6F6.  1  955.  1-5W4 
.  Operate*  from  115V.  60  ey.  aource.  Brand 
new  Includlnc  tube*  and  Inatructlon  book. . .  .129.50 


.15  MFD  IS.OOOV 
.15  MFDIO.OOOV 
.15  MFD  SO.OOOV 
I.  MFD  7.500V 
1.  MFD  IS.OOOV 
1  MFD  6.000V 


MOTOR  GENERATORS 

2.5  KVA  Diehl  Elee.  Ce.  IMDC  to  llOAC.  60  ey.. 

1  1%.,  Complete  with  Mametle  Controller.  1  Field 
llheo*  and  full  act  apare  part*  Including  apare 
armature*  for  generator  and  motor.  New.  .  1295.00 

2  KVA  O'Keefe  and  Merritt.  116DC  to  IIOAI'  .50 

cy.,  1  Ph.  Export  Crated.  New . 1196.06 

MOTOR  OENERATOR.  TYPE  COU-l 

Unit  of  U.  H  Navy  TCK-7  Tranamltler 
Motor:  1  HP..  130  V.U.C.,  10  amp*. 

(bmerator:  1800V.  D.C.,  0.4  A.  600V,  D.C..  0.35A. 
115  V.D.C.,  1.6A,  11  V.  D.C.,  lA.  8480  B.P.M. 
Heir  exdud.  Brand  new  Including  apare  arma¬ 
ture  . 1365.00 


RADAR  EQUIPMENT 


400  CYCLE  TRANSFORMERS 

AUTO.  400  cy.  O.E.  Cat.  No.  80CI184. 

KVA  .94S8-520P  VolU  460/345/100/115. 

New  . 14.50 

FILAMENT— 400/1600  CPS.  Input— 0/75/80/85/105 
/115/115V.  Output— 5VSA/5V3A/5V6A/6.SV  0  5A. 

No.  7349010- .New  . $1.95 

PLATE  WECO  K8  9560  800  ey.  Prl:  I15V,  See: 
1350-0-1350  at  .057A  (1700  V.  Total).  ElecaUt 

•hided.  WL  1.3  lb*.  New . 12.95 

Plat*.  Therdarten  »T46889.  1650  VA.  Prl:  105- 
110 V.  500  cy.  1  PH.  Sec:  5600V.  Center  tapped. 

l.SKV.  Insulation.  Brand  new . IK. 50 

PLATE  A  FIL.  WECO  KS9.555,  400  cy.  I’d:  1I5V. 
Sec.  «1:  9.30-930.  Sec.  »1:  Three  6.SV  wind¬ 
ings  . 13.95 

FILAMENT.  400/1400  cps.  WECO  KR9553.  Pri: 
115V.  Sec:  8.2V1.1SA/6.3SV1.5A  EleesUt  abided. 

Wt.  0.5  lbs.  New . 12.95 

PLATE  A  FIL.  400/3600  cy.  Prl:  0/80/115V.  Sec: 
S1  =  1300VIM:  at  1.5MA.  Sec.  »2=400  VDC  at 
130MA.  Fll.  Secs:  6.4V4.3A/8.S5V0.8A  (Ins. 

1500V)/5V1A/.5V3A  . *4.95 

RETARD.  400  cy.  WECO  KS9598.  4  Henry 

100  MA  . 11.75 


INVERTERS 

Onan  M-6.-2I5H.  Navy  type  PlI/lS.  Input  115/130. 
60  ey..  1  Pb.  Uiitpiit:  115.  480  cy.,  1  Ph..  I.lKw 

and  16V  DC  at  4  amps.  New . 1295.00 

Lelaad  Elee.  Co.  PK106A.  Input :  18DC  at  38  Amps. 
Output:  80V,  800  ey.  1  Ph.,  485VA.  New  *22.10 
O.E:  J6I69I72.  Input:  IRDC.  Output:  115.  400  cy., 

1  Ph.  1.6KVA.  New . *32.50 

Q.E.  SA1I3I11IIA.  Model  118J.  Input:  18DC.  Out¬ 
put;  111,  400  ey.,  1  Pb..  1.6KVA.  Regulated. 

New . M9.S0 

Meltaw-Cabet  M.O.  164.  Input:  440.  8  Ph..  M  cy.. 
Output;  TOV,  146  cy.  3  Ph.,  0.I40KVA.  New  *67.50 
Elcer.  74DC  to  IIOAC,  60  cy.,  1  Ph.  at  1.4  Amp*. 
New . *39.50 


RADAR  ANTENNAS 


DYNAMOTORS 

Navy  tyM  CA  JO-21 1444.  iDimt:  105  to  180DC.  Out- 

Kt:  althar  SOIN'  at  SO  ampt.  or  ISDC  at  40  ampH. 
idlo  flllfred  and  oomplHe  with  line  vwltch. 

N>w  . I89.S0 

Tyaa  PEMCM.  For  fl('K-5SS.  Drand  n«w  in  orer- 
•rait  raara  . ....$19.50 


Tya«  EO-1  (lOt'Mi  awmhljr  with  wave- 

tpitdft  noxiif>.  diir«  motor,  etc.  N«*w . $279.50 

Tyaa  80-3  (3  t'M.)  Hurfare  H^arch  typt*  with  re- 
ftrK'tor.  drive  motor,  etc.,  hut  lewi  ptumbinc.  New 

In  orlRliiai  canes .  $189. sr 

TyM  80-13.  (RM'M.)  t'otnplete  WMHenibly  with  24” 
(lUh,  dipole,  drive  motor,  gearlna.  etc.  New  $149.50 
in  xUirk  Hpare  retlectorn.  nozslen.  prohen. 
light  angle  liendu  for  HO-1  aotetmaa 


PULSE  TRANSFORMERS 

PULSE  WECO  KS-9563  Supplies  yoltage  peak*  of 
3500  from  807  tube.  Tested  at  2000  Pulaes/ieo  and 
5000  peak.  Wdg.  1-1=18  obm*.  Wdg.  1.3=71 

ohms.  L  of  Wdg.  1.3=08211  at  100  cp* . 13.95 

PULSE.  WECD  KS-l613in.  50  KC  to  4MC.  IV* 
DIa.  X  1%'  high.  110  to  2350  ohma  New....$A9* 
High  Raaetane*  Trans.  O.E.  type  T-3502A. — 80  cy., 
Voltage  11200-185.  Inductance  H.V.  Winding  135 
Ileorlea.  Output:  Peak  Voltage  23.8KV.  Cat. 
831806501.  New  . *39.50 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


HIGH  POT  TRANSFORMERS 

Hifh  Voltaif  Trant.  WeRtlnghoiise  Prl:  US.  60  ey. 
Sec:  15.000  O.T..  60  MA.  (lOOd  for  Ill-Pot  tent 
•et  up.  C.  T.  ungrounded . $39.50 


SMALL  D.C.  MOTORS 

G.E.  6BA50LJ2A.  Armature  17VDC  at  8.3  Amps. 
Field  60VIK;  St  1.3A  IIPM  4000.  ILP.  0.5. 

New  . *27  ' 

Oftar  E.7.*.  27.tOC.  I/SOHP,  SSOORPM.  Shunt 

Wound.  New  . *0.50 

Dumw*  C*.  ty**  ELBQ.  14VDC.  40-1  gear  ratio. 
For  type  B  4  Intervaloineter.  New . *6.50 


TEST  EQUIPMENT 

T8-I27/U  Ltvol*  Fieg.  M*t*r— 375  to  715  MC. 

New,  with  Instruction  book . *79.50 

T8-47/APR  T*<t  Oscillator.  Range  on  funda¬ 

mental*  40  to  .500  MC.  Part  of  APR  teat  set-up. 

New  with  instruction  book . *279.00 

TS-4S7/U  Peak  ts  Peak  V.T.V.M.  New  vrith  In¬ 
struction  book  . *59.50 

RIIIA/APR-5A  Raeelvw,  Range  from  lOOO  to 

SOOO  MC,  with  Instruction  hook . *575.00 

APR-1  R«e*iv*r  with  TN-18  tuning  unit  300  In 

1000  MC,  with  Instruction  book . *4M.OO 

APR- 1  Ree*i**r  with  TN-17  tuning  unit  and  In¬ 
struction  book  . *450.00 

APR- 1  R*e*lv*r  with  TN-I6  tuning  unit. .  .$450.00 
TU-58  tuning  unit  (n0-37nMC) . *85.00 


BLOWERS 

W*illngh*H**.  Type  FL.  115V,  400  ey.,  6.700  RPM. 

Airflow  I7C.F.M.  New  . *9.50 

E.A.D.  TyH  150-CW— 60  cycle— NEW . *19.50 

SYNCHROS 

Ferd  l**t.  Ce.  Synchro  DlfTerentlel  Uenerttor.  Mod. 
3  Type  510)0.  DO/VOV.  400  cy..  Ord.  Dr.  173010. 

New . $22.50 

Armor.  Synchro  Dlflerentlel  Oeocrator.  Type  6IMS. 

New . *60.00 

Hebert  Mf*.  C*.  Hynrbro  DUremntlal  Synchro  Type 
XIX  I15V.  60  cy.  New . $e.M 


Providop  4  Typ*f  of  Prgtontation: 
(1)  Panoramic  (2)  Aaral 
(2)  Oscilloiraplik  (4)  OtcillotcopIc 


HIGH  QUALITY  CRYSTAL  UNITS 

Western  Elecliio — type  CR-IA/AR  In  holders. 
pin  spacing.  Ideal  for  net  freiiuenry  operation. 
Avallabte  In  quantities.  5910-6850-6370-6470-6510- 
6610-6670-6690-7270-7.350-73M)  -  7390  -  7480  •  7580- 
972U.  All  fundamentals  In  KC.  Good  multipliers 
to  higher  frequencies . $1.25  saeh 


Designed  for  use  with  receiving  equipmMit  AN/ 
ARR-7.  AN/AKK-5.  A.V/APK-4.  ^R-587  or  any 
rts'eiver  with  l.K.  (rf  455  kc.  5.2mc  or  SOmc. 

With  21  tubes  including  3*  Rcope  tube.  Convertefl 
for  operation  on  115  V.  60  cycle  source. 

Price  .  $245.00 

Oov't  Com  Il80ti.no, 

AN/APA-IO  80  Page  Tech  Menuel . *2.75 


HtrutberS'Dunn  IKXXI19,  110  A.C . 

Ad.anoe  type  455C.  SPDT.  115  A.C . 

Leech  type  US4A,  SPDT.  115  A.C . 

iMcb  type  1054.  BSN  10-28V  D.C . 

Clare  Plug-ln  hese  No.  30FHX  116  A.C. 

(l.R  Plug-In  haae  Senslttr*  IC97J8S3 _ 

WMtmmTCleclrlc  D-I6378I  Plug-In . 

(iuerdlen  Time  Delay  type  R-9-SPDT... 


RAYTHEON  VOLTAGE  REGULATORS 

Adi.  Input  taps  95- 130V.,  60  cy.  1  Ph.  Output: 
115V.  60  Watt*.  H  of  Iffc  Reg.  Wt.  20  Ihs.  6H*  H 
X  844*  L  X  444*  W.  Overload  protected.  Sturdily 
constructed.  Tropicalixed. 


TERMS:  Rotod  Concern*  Net  SO,  FOB  Bronx* 
ville.  New  York.  All  Merchondlio  Guaranteed 
Price*  Subioct  to  Change 


SWEEP  GENERATOR  CAPACITOR 


High  apead  hall 
haaiiees.  Split  su- 
tor  sllrer  plated 
eoaxlel  type  6/10 
mmfd.  Brand  new 

Prico  $2.25 


BRAND 

NEW 

$.BS 

EACH 


RiPAIR  PARTS  FOR 
■C-34t  RICEIVIRS  (H,  K.  L,  R.  0»ly) 

Alio  BC  n4  ModcU  r.  K.,  Cotl*  tm  tnt.,  t.t.,  d(t.. 
OK..  LP.,  e.w.  OK.,  xtol  Olton.  4  ioii«  ooad.. 
rnmt  pui^  dUl  UKobllM.  foL  eonu.,  oto.  Wrtu 
for  compIcM  Um  umI  rr«o  dlocwn. 


LINEAR  SAWTOOTH 
POTENTIOMETER 

W.S.  No.  KS  1S1SB 

Tho  d^e  MttnUoiiwur  oooAKi 
at  o  claoad  tjpt  dlo-out  aluml- 
num  allo7  rruM  coooKtlnt  of 
V  \*  cootinuoui  realitonoo  wlndliic 
<£  *  I  to  which  eloetric  power  U  «up- 

1  f  y.y  piled  throiuh  two  find  Upe  IN 

1  .  degree*  apart.  Two  rotating 

V ^  hru»he*  (IN  degreea  apart  and 
hearing  on  the  rMlatanae  wind- 
Ingl  and  two  take-off  brualwe 
are  proelded  for  the  output  eolt- 
age.  Varrlng  the  podtloo  of  the  bruihM  rarlM  the 
output  voltage  In  accordance  with  a  linear  aa^ooth 
wave.  The  potentlooMter  la  exeited  with  N-volt 
direct  eurrent.  la  arranged  for  panel  or  oraeket 
mounting,  U  approalmatelr  3-11/16  InohM  In  dia¬ 
meter.  3  InchM  dMp.  4%  Incbea  loor  and  ^  an 
approximate  weight  of  one  pound.  External  eon- 
nectlons  are  made  through  a  standard  AN  tjpe 
connector. 

Brand  Now . $S.75 


AMPLIFIERS 

OE  Servo  type  3CT1C1  400  cycle 
Constant  Output  Line  BC-730C 
Synchro  AmpUfiera  for  Kadar 
Inuroonununlcatlon  type  BC-WS 

ANTENNAS 

MB-lffi  Cook  Guard  3314  ft.  whips 
AS-33  APT-3.  AT-S8A/APT.  AS-6S/APS-13 
AS- Its/ APB  for  APR  SA 
TOT  RADAR  JAMMER  HORNS 
PARABOLOIDS.  MAGNESIITM  DISHES  ITH'  dla. 
8CR-gS3-A  (part  of  RC-lfiS-B  Antennal 
CU  64/APT  Antenna  matching  unit  N  ohm  unbal. 
to  IN  bal. 

POTENTIOMETERS 

W.E.  K8-IS138  Unear  Sawtooth 
W.E.  KS-gTS3  for  SCRMT  Radar 
W.E.  KS-SNl  Motor  Driven 


6.1.46646 


SCR-522  EQUIPMENT 

Complete  BC-6S4C  reoelvera  and  BC-6SSAM  Trans¬ 
mitters  Including  mounting  racks,  plugs,  eonnsctora. 
P.E.  64CM  dynamotor.  Brand  new  eoulpmeot  with 
Instruction  manual  a 


6.  E.  BATTERY  CHARGER 
Char9«t  S4  call  battery 
at  from  1  to  10  amD«ra  rota 

Input  U5V.0  60  ey.  \  PtiAw. 

model  6IIC69P16  Coppar  Oxide  bntury  ebftrter 
eoneleu  of  n  transformer,  a  secondary  reactor,  a 
copper  oxide  reetlfytnt  element,  a  Tcotllatlnf  fan. 
control  cironits  and  auxiliary  equipment  neoeaeary 
for  proper  operations.  Transformer  tapped  for  Tarl* 
out  supply  TOltace.  Etfbt  tpcondary  tape  for  ad- 
tuetlDf  ebanglnf  rate.  Built  Into  metal  oatatnet. 
Metered. 

Complete  with  spare  fan  and  fusee.  New  In 
ortflnai  packing  cases.  Bhlpplnf  weight  approx. 
305  lbs. 

Prica . $255.00 


Wostlsihouw  “VariM  typs"  ContrsHsra:  600  wstts: 

110/32U  designed  ss  an  sdluatsble  speed  controller 
hut  can  be  used  for  siw  sppUcstloo  requiring  s 
variable  transformer.  Brand  new  and  an  ex¬ 
ceptional  buy  at  .  3I2.M 


MISCELLANEOUS 

Cathode  luy  Shlelda  for  3*  tube . 33.73 

Variac  type  Motor  Controls  600  watt . 3(2.M 

10  CM  Waveguide  90*  elbow . 320. W 

Adel  Clamps  assorted  types — write  for  samples 

Shock  Mounts  Lord  #N . 3.40 

Shock  Mounts  V.  8.  Rubber  XSISdC .  3.N 

Commando  Cole  Jacks  (Cook  Elc.  Co.  i . 3(.00 

Switchboard  Lamp  Receptacles  A  Jewels . 3.40 

SCH521  Transmitter  Receiver*.  Itrand  New 
Eire  Detector  Wllcolator 

No.  A-4J41.  Ord.  Na  B  357736 . 3I.M 

Dial  Drive  AsKmbly  for  Kendix.  MN-2g-Y.  34.M 
Instruction  Manual  for  HCIt  193A.  It.  C.  D.  E.  32.M 

Solenoid  Cannon  34  V.D.C.— New . 31.45 

Attenuators  Tech -Lab  500/500  type  700 . 34.75 

Volume  control  Dual  for  BC-433(1 . 32.85 

Switch  600  V..  60A.  Bendix  CB1907* . 30.50 

Switch  Arkleas  9  IK.  Rotary . 34.U 

Switch  ArkleM  16  sec.  Rotao' . 37.M 

Switch  Panels  8A-t/TBC . 3I2.M 

Switch  Micro  R  RI.1T . 3.65 

Switch  Navy  Rotary  «e47491 . 317.M 

Contactor  CKP-33AGO  for  8<i-l  radar . 324.75 

Rand-Swltch  assembly  for  AB-Sd  receiver . 39.50 

RT  7-AN/APN-I  Receivers 

RC-423R  Modulators 

IMM366M  Jack  Boxes — Large  quantity 


RADAR  REPEATER 
ADAPTERS 

NAVY  TYPE  CBM-SOAFO 

A  re  water  unit  for  video  signals  and  trigger 
pulsM  designed  to  work  In  coolunrtlon  with  Mand- 
ard  Navy  radar  equipment*  wherein  provision  Is 
made  for  operation  of  remote  P.P.I.  sets.  This 
adapter  prorides  four  video  and  trigger  duIm  lines 
for  operating  one  or  more  remote  P.P.I.  Installa- 
tlona  The  equipment  contains  Its  own  D  C.  power 
supply:  IIS  Volts.  60  cycles  A.C.  from  shlM'  power 
supply  line  Is  required  for  operation.  Dimensions 
are  3IH  x  II  x  15  In. 

Dnniptiom: 

At  Output  Viduu  titnal  Llnua. 

B:  Output  Trifuer  Lluat: 

.  C:  VIdau  AmpliflK  Baadwidth. 
toe*  than  3  db  dawn  at  3ai*. 

4  Mum  at  4-2  vutts  amplltuda. 

4  Una*  at  430— 4HV.  AmNItuda. 

Flat  withia  I  db  frM  M  ey.  ta  S.lme. 

Usas  3— 0AG7.  1—003.  3— dSN7,  2— ARdOV. 

Fall  details  an  ragaaet. 


400  CYCLE 


Brand  New . $29.5( 

Mdtal  Dutt  Covor  lnclud«ff 


AMPLIFIERS 

Type  2CV1C1 


AUTO  TRANSFORMER 


O.E.  400  ey.  CM.  No.  NG134 
K.T.A  .94SB-.SMP  ToRs  4N/ 
345,'SN/US  New . I4.N 


PARABOLOIDS 


BRAND  NEW . PER  PAIR  $12.50 


RADAR  EQUIPMENT 

Mo<lel  8.Q.  lOCM  Portable  Radar  Set.  Operatw  on 
N  IN  volt.  M  ey.,  1  Pham.  Presentation:  A,  It 
and  P.P.I.  Complete  with  tKh.  manual  and  full 
Kt  of  spare  parts. 


Model  A8G-1  Radar  with  Parabola. 
8.0.-11  Modulator  unit. 

PulM  Timer  unlu  for  SD5  Radar. 

Radar  Crystal  units — Raytheon  98.3Skc. 
S.O.  itadar  Accessory  Control  Panels. 
8.O.  Transmitter- Itocelver  units 
8.O.  Radar  Beating  Control  Units. 
Spar*  Parts  Kit  for  8.Q.  Radar. 


CRYSTAL  DIODE 

Sylvanla  INllB.  In¬ 
dividually  boxed  and 
packed  In  leaded  foil 

$3.00 


FLUXMETER 


Used  to  calibrate  field  strength  of  magnet*  from 
500  to  4000  gauss  and  Indicate  polarity.  Probe 
haa  gap  of  114*.  Beautifully  built  In  hardwood 
COM  with  hinged  cover.  Instructions  for  operation 
on  under  side  of  cover.  Rise  12K  x  9  x  6  In.  Ideal 
for  lab  and  Khool  um.  New.  An  exceptional 
value  at  . 329.5f 


U.  8.  Instruaitnt  Ca.  No.  A-2e0  Combination  head¬ 
set  and  chest  microphone.  Brand  new.  Including 
SO  ft.  of  rubber  covered  cable . SI7.U  each 


17Vi"  dNmeltr,  6  p  a  n 
moanaiium  ditbas,  4 
Incbet  deep.  Rtinforced 
perinrator.  Twn  mH  of 
mounting  broefcat*  on 
rtor.  Oponinf  nt  apok 
for  wovogaido  dipolt 
oxoambty  1V&  k  IH"- 


SOUND  POWERED 
CHEST  SETS 


Brand  naw 


RELAY 


4*Ure  octal  haat  Ha- 
lay  So.  30KMX  115V. 
60  cy.  0.140  xmp. 
Kd^.  75  ohnM.  MakM 
two  broaka  coe. 


AN/APA-IO 


lapat:  H  .  .  r*  a 

RO  or  115  TolU.  *X  jik  jig  O 

400  to  *600  cycles  •  ra _ W  W  j,  ^  i 

Oatput: 

1100  TOlU  D.C  at  1.5  M.\. 

400  TOlU  D.C.  at  130  MA 

iBcluies  tubra;  1 — SR4QT.  1 — Sx*.  1--6AKS. 
cathode  rav  tube  lOckK.  reulstance  caparltaneo 
Alter,  two  roruB  rontroU,  an  Intenaity  ootitrol  and 
6AK5  relnserter  circuit.  Brand  new. 

Complete  . .....113.75 


TERMS:  Rotad  Cencorni  Not  30,  FOB  BmM 
villo.  Now  York.  All  Morcbnndioo  Gnarantond 
Pricof  Subioct  to  Cbonno 


24V  DC  SOLENOID 

2  LB.  PULI^3/a"  STBOKE 


MICRO-SWITCH 

S.F.ST  NORMALLY  CLOSED 


ELECTRONICRAFT 


BRAND 

NEW 

$1.43  Each 


B  ' «t!BB 


27  MILBURN  ST.  BRONXVILLE  8,  N  Y. 

PHONE;  BRONXVILLE  2-0044 


ELECTRONICS  — Februory,  1953 


SEARCHLIGHT  SECTION 


SOUND  POWERED  TELEPHONES 

U.  %.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A-2S0  W.E.  D-I730I3 

A.E.  GLS32BA0 
ANY  TYPE— SIA-SS  EACH 

TS-lt  TyM  HanSMti . U.2S 


OIL  FILLED  CONDENSERS 


Prio*  ,  MFD  Vix:  Prioa 
tS.SB  1  UKV  tSS.St 

1.7Y  I  .SSI  SSKV  34.SS 

5.55  !  .S35  SSKV  43.SS 

2.55  j  .2  SSKV  SS.SS 

5.55  I  .3S  SSKV  SS.SS 

35.55  1  7.B  2MVAC  l.SS 

5.55  1-2  22SVAC  l.SS 

55.55  IS  22SVAC  l.SS 

4.7S  12.7S  22SVAC  4.1S 

4.55  IS  laSVAC  4.SS 

5.55  .  S  44SVAC  2.1S 

15.55  !  2.S  44SVAC  l.SS 

54.55  :  7  44SVAC  4.2S 

I  S  44SVAC  S.SS 


MFD  VDC 


Prica 
1  -M 
l.SS 
.BS 


GENERATORS  AND  INVERTERS 

EclISM-PIsnMr  tvM  7II-3A  (Ntvy  MtSti  NEA-IA) 
Datpat-AC  IISV  IS.4A  SSO  la  ISOScy.  I«;  DC  30 

Yalta  SO  Aaipi.  BranS  aaw . S3S.S0 

EeHpaa.Pianatr  typa  I23S-3A.  Oatpat-30  Yalta  DC 

IS  Aaipa.  Brans  Ntw-Orltinal  PasUas - IIS.SO 

PE-IOS  Invartar— I3.S  YDC  ta  IIS  YAC  400  cy  17$ 

YA  (naar)  . ^.SO 

PE-2lt  lavartara  20  YDC  ta  11$  YAC  400  ay  l$00 

YA.  (Naar)  . S4S.$0 

Pianaar  Typa  SOO.IB  Invartar-TSYDC  ta  I20Y  SOO 

ay  7  amp  AC  (aaaS) . t22.S$ 

G.  E.  Invartar-lS  YDC  ta  120  YAC  000  ay  7$0  YA 

M  . »38.$0 

ATR  Invartar  6YDC  ta  110  YAC  M  ay  7$W..$22.S$ 
PU-7/AP  lnvartar.2S  YDC  ta  11$  YAC  400  ay  2$00 

YA  (aaaS)  . $7$.00 

Eellpaa-Planaar  typa  I2I2I-IA  Invartar — ^Yaltaaa  and 
frasaanay  rapalatad — 24YDC  IS  Amp  lapat — AC 
aatpat  IIOY  3<$  400  ay  2$0  YA  0.7  PF— (Naw) 
•22$.00 


OILMITES 


TYPE 

OM-4SS3 

OM-40SS 

OM-4IS 

OM-43S 

OM-4SS 

OM-401 


TEST  EQUIPMENT 

Gan.  RaSia  47$B  Frasaanay  Manitar . $200.00 

Gan.  Radia  SSI  A  Fraa.  Daviatian  Matar..  S7.$0 

I.72K  Sipnal  Ganaratw .  4S.$0 

Dament  I7$A  Otalllotaapa .  22$  00 

Gan.  Radia  7$7-PI  Pawar  Sapply .  27.00 

A.  W.  Barbar  Labt.  YM.2S  YTVM .  S6.00 

TB-IOA/APN  Dalay  Lina  Tatt  Sat .  4$.00 

T8-IS/APQ.$  Callbratar  .  ISO.OO 

CWI.MAAG  Ranaa  Callbratar  far  ASB.  A8E. 

A8Y  and  A8YC  Radari .  38.9$ 

CRY-I4AA8  Phantam  Antanna  tar  Tranunittari 

up  ta  400  MC .  11.7$ 

3  CM  Pickup  Harn  Antanna  AT-4S/UP. ..  9.9$ 

I-I38A  8ipnal  Ganaratar — 10  am .  IS$.00 

BC.22I  Fraauancy  matar .  I2$.00 

CW— 40ABM  Fraauancy  Metarule  CM...  97.$0 
Wactan  Modal  I  D.C.  Milliamatar  l$0/l$00  MA 
with  leather  caca .  7$.00 


COAXIAL  CONNECTORS 


81-lRTY  S  .4S 
Sl-lSP  .4S 
81-ISPN  .SO 
SI- IT  l.M 
S1-2AP  l.SS 
81-23AP  l.SS 
S3-22F  2.  IS 

S1-22J  l.SS 


MISCELLANEOUS  EQUIPMENT 

AN/APA-23  Rccerdar  . $I47.$0 

I-82F  Saltyn  Indicatar .  6.9$ 

8CR-SI$  eompl.  w/dynamotor  eantral  ban....  S9.$0 

Amparax  IB98  Gamma  Countar .  S.S7 

Pawantat  1226— ll$/230Y  Input— 0-27SY  mrt. 

49  9  ama .  37.00 

EIMAC.3$T  lonliation  Gaufo .  S.96 

FL-S  1020  cycia  SItar .  2.9S 

RM.29  ramota  control  unit .  8.9$ 

RM.I4  ramota  eantral  unit .  8.9$ 

RTA-IB  I2/24Y  dynamatar .  40.00 

BC-I206-CM2  Racaivar  .  12.98 

A8B-4  Radar  equip.  Completa .  69.7$ 

RCA  AYR.|$  Bearen  Raevr .  18. $0 

Navy  DP-t4  Direction  Finder  eompiata . 3U.00 

CU-24/ART.i3  Antanna  Laadina  Cand .  4.9$ 

T.8$/APT.S  300.i600  MC  Trancmittar .  179.00 

PP.I04/APT.$  RaetiSar  Unit  far  abava .  42.S0 

Sola  >30807  Canitant  Yalt.  Trantf.  2S0  YA.  49.00 

BC.I0I6  Tape  Racerdar .  3$0.00 

AN/APA.30  .  373.00 

BC-9iOA  Oteilloicopa  .  I47.$0 

BC-1068  Racaivar  .  $7.$0 

ATJ  and  ATK  TY  Block  Equip .  Qoote 

BC.348  Racaivar  .  Quota 

RTA-IB  Tranceaivar  .  Quota 

T-47/ART.I3  Tranimlttar  .  Quota 

SpartI  1821  vacuum  relay  twitch .  9.$0 


40120 

4et21A 


D- 163080  EH-68S6e6-8 

D-ie0132  EH-680172-1 


M  Typa  Prica  Per  M  Ft 

RCf-26/D .  8478.00  Ra-87/U . $328.00 

Ra-20/U .  80.00  I  RO-88/U .  60.00 

Ra-34/U .  300.00  !  RO-68A/U .  70.00 

RO-86/U .  000.00  ,  RO-60/tJ .  60.00 

Ra-84A/U....  07.00  RG-62/U .  78.00 

RO-88/U .  110.00  RO-77/U .  100.00 

ADD  28*  TO  PRICKS  SHOWN  FOR  QUANTI- 

Tltai  IJNDKR  SOO  FT. 


RfM/U.. 

RO-S/II.. 

R(l-7/U.. 

RO-8/U.. 

RO-O/U., 

RO-OA/y 

R<i-io/n. 

RO-ll/O. 

RO-12/U. 


METERS 

I  MA  OC3'/t'  R  Dajur  Mad  3i0  (0.4KY  tcala).8B.7$ 

$00  Miaraampt,  DC — 2'/.”  raund— Gun . 4.30 

Ima.  DC  Fan  typa— 4'  icala  (ram.  from  aquipt)  3.9$ 

$00  ma.  DC  2</,’  R.— Ganaral  Electric . 2.9$ 

$  amp.  AC  4'  R.— JBT .  4.11 

30  Y  DC  2'/.''  R. — Ganaral  Electric . 3.9$ 


2  0  LOW  INERTIA  SERVO  MOTORS 

KOLL8MAN— 4S  Yalt  60  cycle  4  wattt  l$00  RPM— 

naw  . . 822.60 

PIONEER— I0047.2.A  26  valt  400  cytla  »lth  .$0:1 

raductian  pear  . .  •  • :  • 

PIONEER— CK  13  11$  volt  400  cycle— Inaludat 
dampinp  tipnal  tanarater  (autatyn) . $47.$0 


PULSE  TRANSFORMERS 

—  -  ■  9262  _  _  —  9318 

UTAH  UTAH 

G.E.  K$4I3I8  Wattinphaoia  I87AW2F 

G.E.  68G.627  Wattinphoaaa  232-AW2 

G.E.  68G826  Wattinahauta  232.BW.2 

G.E.  6SG929GI  AN/APN.4  Black  Die. 

G.E.  00GI3  Phiica  3$2-7t49 

G.E.  K.24S8B  Phiica  3$2-7l$S 

G.E.  K.2469A  Phiica  3S2.707I 

G.E.  K-2744B  Phiica  3S2.7I78 

AN/APN.9  (90I7$6.$0I)  Raytheon  UX-73$S 
AN/APN-9  (90ll7$6-$02)  Raytheon  UX.IS066 
AN/APN.9  (3$2.72$0)  W.E.  D-I6I3I0 

AN/APN.9  (3$2.72SI)  W.E.  D. 163247 

Waitinphauta  132-AW  W.E.  D-I6332$ 

WattlnphauM  I39DW2F  W.E.  D.I64S6I 

Wattlnphouta  I66AW2F  W.E.  K8.9$63 

Wattlnthauia  I76AW2F 


CRYSTAL  DIODES 

SI.IS  1N27  Sl.TS  j  1N4I  8 

A  l.SS  INlt  S.IO  INS2 

B  l.SO  INM  .as  INSS 

l.OS  INMA  .SS  INS2 

l.SS  INM  1.70  i  INSS 

A  2.2S  INIS  S.3B  INSO 

B  S.2S  i  INSS  lO.SO  I 

TYPE  "J"  POTENTIOMETERS 

■.  Shaft  I  Reata.  Shaft  ,  Reala.  SI 

SS  I  SK  I/S'  .  SSK  1/ 

S/IS*  I  BK  3/8'  i  SSK  1, 

SS  !  SK  1/2'  I  ISSK  S: 


HIGH  VOLTAGE  TRANSFORMERS 

6.E.— PrI.  IISY  68  ay.  Sac.  62$0Y  SO  MA— I2.S 

KY  intulatlan  . IIS.SO 

G.E.— PrI.  II$Y  60  ey.  Sac.  62$0/3SS0/2600Y  $6  MA 
12.1  KY  Intulatlan  . $18.60 


ANTENNAS 

AT-S/ARN-I  . 

AT.38A/APT  (70  to  400MC) . 

AT-49/APR.4  (300  ta  3300MC) . 

AN-SSA  (P/0  8CR-S2I) . 

AN-IOA  (P/0  8CR.$2II . 

AIA-3CM  eanleal  acan . 

ASB  Vail— 8  alamant  480  ta  SOOMC . 

ABB  Yatl— DouMa  ataakad  6  alamant . 

ASA  Yatl— OauMa  atackad  370  ta  430MC. 


SPARE  PARTS 

FOR  ARMY  AND  NAVY  RADIO, 
RADAR  t  SONAR  EQUIPMENT 
AN/APS-«  AN/APN-4  AN/ARC-S  QCB 

AH/APS-1  AH/APN^  BF  QCJ 

AN/APS-4  AN/ARC-1  tl  QCL 

AN/APS^I  AN/ARC-3  SO  WEA 

eta.  ate.  etc.  ale. 

QUOTATIONS  UPON  REQUEST 


RELAYS 

Slfma  typa  4AH— 2000(]  4  ma  DC  aall— SPOT  aan- 
taata-^armatleally  aaalad  $  pin  plup-ln  baaa  $3.90 
Stavant  Arnold  typa  171  Millltae  relay— 000  ahm  aall 

SPST  NO  aantaata . ll.OO 

Cutlar  Hammer  and  SS'tara  0  typa  B.7A  eantaetor — 
24  YDC  call— SPOT  NO  200  Amp  eantaeta  $4.7$ 
Priaa  Brat,  typa  ISI-M— 220  YAC  cantaetar— SPST 

NO  dauMa  bk  30A  eantaett . .....$3.2$ 

G.E.  CR$I8I.IA6— 11$  Y  60  ey.  AC  cantaetar— «P8T 
30  Amp  cantacH  plut  twa  auxiliary  SPOT  can. 

taett  . $14.60 

RBM — III  Y  60  ey.  AC  call — DPDT  3  amp  Can- 
taatt  . $3.20 


SPRAGUE  PULSE  NETWORKS 

7.6  E3.I.200-67P.  7.S  KY,  “E”  Circuit  I  Mieratac. 

.  200  PPS  67  ahmt  Imbed.  3  tactlant . $4.30 

7.S  E3.3.200-67P.  7  $  KY.  “E"  Circuit  3  Mieraaac. 

2W  PPS,  67  ahmt  impM.  3  tactlant . $6.7$ 

f  7.6  E4.I6.60-67P.  7.6  KY.  "E”  Circuit  4  laetlanc. 

'  16  mieratac,  60  PPS.  67  ahmt  Imped . $8.2$ 

IO.E4..8$-7$0-90P.  10  KY,  "E”  circuit.  .8$  micra. 

tac,  760  PPS.  $0  ahmt  imped.,  4  tactlant.  .$M. 2$ 
I0.E4.2.2.37$-$0P.  10  KY.  “E”  circuit.  2.2  mlera- 
tac,  37$  PPS.  so  ahmt  imped.,  4  tactlant.  $26.2$ 
1$  E4..9I-400.$0P.  1$  KY.  “E"  Circuit  .91  miera. 

tac,  400  PPS.  $0  ahmt  imped,  4  tactlant. .  ^.$0 
l$-A-l.400-$OP.  1$  KY.  “A”  Circuit.  I  mieraaac. 
400  PPS,  $0  ahmt  imped . $32. $0 

CABLE  ADDRESS  •  "LECTRONIC  PHILADELPHIA” 
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TUBE  SPECIALS 


STANDARD 

■RANDS 

ONLY 


GUARANTEED 

BRAND 

NEW 


SYNCHROS 

ARMY  ORDNANCE— NAVY  ORDNANCE — COMMERCIAL 


AY-101D 

ID 

SDG 

X 

tJDiCi 

C-7tt4D 

1CT 

IDG 

•G 

tJiFl 

C  SSfSR.S 

C-7n4f 

IDG 

IF 

7DG 

KJIGI 

C*M701 

c>7nM 

IF 

IG 

7G 

tJiHl 

C-M77S-1 

C-7S41* 

1G 

IN 

A 

tJIMI 

C-«*40S.t 

C*7S411 

1HG 

ISF 

■ 

tJiAt 

C-«*4M 

C-7M14 

1SF 

ISG 

M 

tJiDl 

c-«*4e«>i 

C-7M1I 

SR 

•CT 

N 

fJiHAI 

C-77S10 

C>7M70 

SCT 

tJDlAt 

C-7YM1 

SYNCHRO  CAPACITORS  SYNCHRO  BLOWN  FUSE  INDICATORS 

SYNCHRO  BLOWN  FUSE  INDICATORS 


IMMEDIATE 

DELIVERY  FROM  STOCK 

GENERAL  ELECTRIC  ARMA 
CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 
HENSCHEL  DIEHL 


''trim  20%  cash  with  ordte,  balane*  C.  O.  D. 
mhss  ratia.  All  prictt  ntE  F.  O.  B.  our  wort- 
MMfst,  Phlla.,  Poona.,  subjott  to  chango  wHh- 
Nit  notico. 

;able  address  -  “lectrdnic  Philadelphia" 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

re/ephones  -  market  7-  6771  -  2  -3 
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expanding  list  of  accounts  .  .  .  and  a 
desire  to  give  these  customers  the  utmost 
in  service  .  .  .  has  prompted  us  to  move 
our  facilities  from  Paterson  to  adjacent 
Hawthorne,  N.J.  Here  we  have  built  twin 
plants  with  more  than  twice  the  office, 
service,  storage,  and  shipping  space  as 
in  our  previous  quarters. 


Our  greatly  increased  capacity  now 
permits  us  to  stock  many  more  items  — 
and  in  much  larger  quantity  —  so  that 
immediate  delivery  is  assured.  Every 
shipment  carries  our  guarantee  to  meet 


original  manufacturers'  specifications. 


NIiW  lOCAIION 


1086  GOFFLE  ROAD 
HAWTHORNE,  NEW  JERSEY 
HAwthorne  7-3100 


.....•(•'■i;;  issiiussss: 


1 


SEARCHLIGHT  SECTION 


SYNCHROS  •  D  C  MOTORS 
SERVO  MOTORS  •  ACTUATORS 


A  C  MOTORS  •  INVERTERS 
GEAR  MOTORS  •  GENERATORS 


fiOARANTEEO  TO  MtET  JIIUOISM 


manotactorers’ 


ELICTRIC  PNEUMATIC  RAM 

Standard  Typa  FQ.  6  inch  push-pull  cylinder. 
Operates  with  any  air  pressure  up  to  330 
pounds.  Control  valve  is  electrically  operated 
with  24  volts  D.C.  Ideal  for  remote  or  auto¬ 
matic  control.  Stock  #SA-370  ....  each  $12.50 
r 

DRAFTING  MACHINE 

Will  save  many  hours  of  labor  on  plans, 
schematics,  drawings,  etc.  Each  arm  18  inches 
long  with  full  ball-bearing  construction.  De¬ 
signed  by  Brunning  for  the  Navy  and  modi¬ 
fied  by  Servo-Tek  to  be  equivalent  of  their 
standard  machine,  with  chucks  to  hold  stand¬ 
ard  vertical  and  horizontol  scales.  Supplied 
with  one  18  inch  Brunning  scale.  Packed  in 
special  fitted  wooden  box.  Stock  #SA-375 

each  .  $39.50 

Additional  12  inch  scale  for  above.  Stock 
#SA-376  .  each  $4.85 


HIGH  H.P.  AIRCRAFT  MOTORS 
All  34-3R  veltf  O.C. 

SA-340  Electric  Specialty  .75  H.P.  (S  3800  rpm. 
SA-341  Electric  Spec'lty  1.73  H.P.  Co)  6000  rpm. 
SA-323  Electric  Specialty  .25  H.P.  3800  rpm. 
SA-270  General  Electric  .3  H.P.  (S)  4600  rpm. 
SA-199  National  Mineral  1.0  H.P.  (&  3800  rpm 
SA-134  General  Indust's  .123  H.P,  (5)  8500  rpm. 
SA-279  Holtzer  Cabot  .5  H.P,  (S  3600  rpm. 


400  CYCLE  TRANBTAT 

115  volts,  400  cycle,  single  phase  Input.  73  to 
120  volts  at  6  amperes  max.  output.  Com¬ 
pletely  enclosed  with  AN  connector  for  input 
and  output,  locking  device  for  permanent 
setting.  Stock  #SA-368  .  each  $12.95 

BENOIX  AY-201-3-R 
HIGH  PRECISION  AUTOSYN 

For  use  as  transmitter  or  control  transformer 
in  controlled  (servo)  circuits.  Average  elec¬ 
trical  characteristics:  input  voltage  —  nominal 
excitation,  26  volts,  400  cycles,  single-phase; 
input  current  —  milliamperes,  65;  input  power 
—  watts,  0.33;  input  impedance  —  (stator 
open)  —  ohms,  80  -f  j400;  rotor  resistance  — 
(DC)  —  ohms,  42;  brush  contoct  resistance  — 
(DC)  ohms  —  0.3  (§)  300  rpm  max;  stator  out¬ 
put  voltoges  —  (line  to  line)  11.8  volts;  stotor 
resistance  (DC)  —  ohms,  10.8;  phase  shift  — 
(rotor  to  stator)  —  degrees  3.3;  occurcKy 
(against  standard)  spread  —  minutes  13  max. 

PIONEER  10047-2A  SERVO  MOTOR 

400  cycle,  2  phase  low  inertia  drag  cup  servo 
motor.  26  volts  fixed  phase,  43  volts  maxi¬ 
mum  variable  phase.  Makes  excellent  rote 
generator.  Stock  #SA-90  .  each  $12.50 

208  VOLT  AIRCRAFT  ACTUATORS 

In  stock  various  208  volt,  3  phase,  400  cycle  Actuators, 
including  oil  the  other  actuators  used  with  the  Northrop 
Flying  Wing.  Prices  on  request. 


Searchlight  section 


ALNICO  FIELD  MOTORS  ] 

(  (Approx,  xlx*  overall)  ... 

3%~  z  114'  diameter) 
IMro-Tjrpe  4069210:  tT.6 
volta:  DC:  146RPM 

»II).»S  ea. 

m  Motor.  DWeo  Trpe  »MM9il70:  27.6  volt: 

DC  AIdIco  Field:  10.000  r.p.m. :  dlmenalona 
1'  X  1'  X  2"  Ions,  shaft  extension  1*'  ,  diam¬ 
eter  0.126'  . *12.60 

PM  Motor,  DIetil  Mfv-  HH  FIM-21;  27.6  volt; 

DC  AIntco  Field;  10.000  r.p.m.:  dimensions 
1'  X  1'  X  2'  long,  shaft  extension  14',  diam- 
ster  0.126'  . *12.50 

AC  CONTROL  MOTOR 

Diehl  Mfs.  Co.,  PPE-26-7,  20  Volts,  2  ph 

1100  RPU.  .86  amps  . *16.00 

Diehl  Mf*.  Co.,  rPK-26-11:  76  to  116  volts; 

11  amps.  00  cycle,  2  phase  2  pole.  Dow  In¬ 
ertia  motor.  6  watts  outi>ut....  . *30.00 

A.  C.  KTNCHRONOCS  MOTOR  Type  RBC 
2606;  Volts  116;  Cycles  60;  RHM  10:  Mfz. 
HOLTZRR  CABOT  EDRl.T.  Approx,  size; 
2H'  X  2S'  X  264'  . *16.00  «t. 

400  CYCLE  MOTORS 

PIONEER:  TYPE  CK5  2  Phase;  400  cycles 
*36.00  ra. 

EASTERN  AIR  DEVICES  TYPE  J4*A;  116 
V;  O.IA:  7000  r.p.m.  Hinkle  phase  400 

cycle  . .' . *17J10  ea. 

AIRBREARCHt  115V:  40  CPS;  HIncle 

phase  1600  KPM;  1.4  smp;  Torque  4.6  in 

ox.;  HP  .02  . *10.00  ea. 

EASTERN  AIR  DEVICES  TYra  JM6B: 
200  VAC;  1  amp;  1  phase:  400  cycles, 

6000  RPM  . *12.60  ea. 

EASTERN  AIR  DEVU'ES.  TYPE  J81B: 
116  V,  400-1200  Cycle.  Slncle  Phase 

AIRBBBAKCH:  AC  Induction.  200  V;  1 
Phase,  400  Cycle,  2  H.P. ;  11,000  RPM;  8 

amps . *7*.60  ea. 

AIRESEARCH:  AC  Induction.  200  V;  1 
Phase,  400  Cycle,  .12  H.P.,  6600  RPM:  1.6 

amps . ^6.00 

Electric  Motor:  PNT — 1400— A1 — lA  Serial 
No.  207,  201  V.,  400  cycles,  1  phase  Kearfott 
Co..  Inc . *17.60  ea. 

SERVO  MOTOR  10047-2.A;  2  Photo; 
400  Cyclo;  wiHi  40-1  Rodiiclion  Goar 
$17.S0  oo. 

SMALL  DC  MOTORS 

DELCO  #64M*760:  constant  speed;  27  VDC; 
160  RPM;  built-in  reduction  (ears  and 

Sovernor  . *17.60  eo. 

.  USTER:  series,  reversible  motor;  l/60th 
HP.:  10.000  RPM;  27(4  VDC;  2  amps; 
SPERRY  #*0*00*:  approx,  size  164  *  x  8(4' 
*7.60  ea. 

(Approx,  slze^.  .4'  lonr  x  1(4'  dial.) 

Osma^  Electrie  Typo  6AB10AJ17:  87  volts. 

•§  Mjnpm.  I  os.  Inches  torque;  S50  RPM. 
shunt  wound;  4  leads:  reversible. $16.00  eii. 
Ooneral  Electric.  Mod.  EBAIOPJIS;  II  ot. 
Inchss  torqus,  18  V  DC,  66  RPM.  1.08  amp. 

Oejjeral  Klertric-Typo  SBAIOaSii^  Ti 
T?.  wnSP’  *  OS.  Inobea  torque; 

146  RPM;  shunt  wound;  4  leads;  reversible 

■J^PCTR'C  DO  HO'roR*M^; 
IBA10AJ64.  lit  r.p.m.;  66  amp;  18  ox.-ln. 
torqua;  17V  DC . *1*.**  ea. 

_ _ WESTINOHOrSE  OTER- 

CURRENT  RBI.AYI  Type 
BHKaBJ  MN,  adjustable  from  ,04-. 16 
imp.  (1210131).  External 
reaet  puah  button.  Enclosed 
In  *lase  case  .  .  .  hand  call- 
brated.  NEW  LOW  PRICE. 

RLOWER 

Eaatern  Air  Dsvlcsa. 
Type  J81B;  116  volt; 
tOO-1200  cycle;  sln*Ie 
phase;  variable  fre- 
quency;  contlnuoua 
^^S^KBW  D  A  R  #1 

blower;  approx.  22  cu. 
ft./mln . *1*.00 

■LOWER  ASSEMBLY 

Hi  Volt,  400  <?ycle,  Westinahouae  Type 
FU  17CFM,  complete  with  capacitor. 
New . *12.6*  ea. 

MICROPOSITIONER 

Barber  Colasaa  AT12  21SS-1  Polarised  D.C. 
Relay:  Double  Coll  Dlllerentlal  seneltlve, 
AIntco  P.  M.  Polarized  field.  14V  contact!; 
.6  ampa;  tt  V.  Uaed  for  remote  pocltlonln*. 
eynchronlztnp,  control,  etc . *12.(*  ea. 

SENSITIVE  ALTIMETERS 

^Sh^A  Pioneer  Seneltlve  altimeterz, 
0-16,000  ft.  ranee  .  .  .  call- 
brated  In  lOO's  of  feet.  Baro- 
metric  aetting  adjustment.  No 
hook-up  required .  .  .*ltAS  ea. 


INVERTERS 


10563  LELAND  ELECTRIC 

Output:  116  VAC:  too  cycle;  l-phaee; 
115  VA;  75  1*F.  Input:  28.6  VDC;  12 
amp . **0.0*  ea. 

PE  218  LELAND  ELECTRIC 

Output:  115  VAC;  Single  I’hase;  PF  *0; 
880/500  cycle  1600  VA.  Input:  25-28  VDC; 
92  ampa;  8000  Rf*M;  Kxc.  Volts  27.6. 
BK.VND  NF.W  . *.7».»5  cu. 

MG  153  HOLTZER-CABOT 

Input:  24  V.  LH\  62  amps.  Output:  115 
volts — 400  cycles.  S-phas**.  750  VA.  and  2C 
V'olt — 400  cycle,  250  V*A.  Voltage  and  fre¬ 
quency  reirulated  . $06.00  en. 

PIONEER  12130-3-B 

Output:  126.6  VAC;  1.16  amps,  400  cycle 
single  phase,  141  V'A.  Input:  20-30  V’D<7, 
18-12  amps.  Vultage  and  frequency  regu¬ 
lated  . *8».5«  cu. 

12116-2-A  PIONEER 

Output:  115  VAC;  400  eye;  single  phase; 
46  amp.  Input:  24  VDC  6  amp..  .  .  *00.00  ea. 

10285  LELAND  ELECTRIC 

Output:  116  Volta  AC.  760  V.A.,  3  phase, 
400  cycle,  .90  I’F,  and  26  volts,  50  amps, 
single  phase,  400  cycle,  .40  PF.  Input: 
27.5  VDC,  60  amps.  cont.  duty,  6000  RPM. 
Voltage  and  Frequency  regulated ..  .*193.00 

10486  LELAND  ELECTRIC 

Output:  116  VAC.  400  Cycle,  3-phaae;  175 
VA;  .80  PF.  Input:  27.5  DC.  12.5  amp;  Cont. 
Duty  . *00.00  ra. 


SOLA 

TRANSFORMERS 
One  Kve,  210-270  Volts, 
240  S«c.,  3 -Phase 
#30663 . $175.00 


ITDAMENT,  Uen.  Elec.  #74«*321t  Primary 
110/186  Volts.  Secondary  11  Volts.  66  Amps. 
976  KVA.  Shipping  wt.  approx.  60  pounds. 

*24  .*6 

FILAMENT,  AMERTRAN  7t2»<H8:  Primary 
116  Volts,  60/60  cycle.  Secondary  I  volts, 
190  amp.  Shipping  weight  approx.  76  Iba 

*30.60 

VARIABLE,  AMKRTRAN  #29164:  260  VA. 
103-126  commutator  range,  fixed  windings. 
116  volts,  max.  2.17  amps . *19.96 

METERS 

AMMETEB:  DC:  2*  100-100,  complete 

with  external  shunt . *6.*5  Ml. 

AC  Vult,  Weatlnghouae,  Type  NA-26 — 8- 

Inch  round.  F.8.-10  MA . *0.*6  M. 

AMP  METERH;  DC.,  0-300  ampa.  8'  round 
type  complete  with  external  shunt. *0.*6  Mt. 
ELAPSED  TIME  METER,  Asro  Instru¬ 
ment  Co. — Model  1001.  Records  operating 
time  of  AC  electrical  and  electronic  equip¬ 
ment.  Registers  up  to  9.999.9  hours  in 
1/lOtb  hour  Increment  .  .  .  then  automati¬ 
cally  reaets.  Diameter  8(4'  with  glaae  cov¬ 
ered  face,  120  VAC;  60  cycle.  NEW..*14.*0 

SCHWEIN 
REMOTE  CONTROL 
DUAL  GYRO 

Free  and  rate  gyro  type 
46600.  Contains  two  28  volt 
DC  constant  speed  gyros  .  .  . 
one  operates  horizontally, 
the  other  vertically.  Vertical 
maater  gyro  Infiuencea  hori¬ 
zontal  gyro  poaltlon,  which 
In  turn  will  actuate  a  aeries  of  limiting 
switches  controlling  any  number  of  elec¬ 
trical  devices.  Both  gyros  turn  In  ezesss  of 
ths  80,000  rpm.  Slse  8”  X  4(4'  x  4(^.  Comsn 
with  mstal  covsr . *2tJI*  ea. 


Immediate  Defivery 
ALL  EQUIPMENT  FULLY  GUARANTEED 

All  pricts  net  FOB  Pasadena,  Colif. 


FIONEIR  CYRO  FLUX  GATE  AMPLIFIER 

Type  I207e-1-A,  complete  with  tubes 

*27.36  ea. 

TACHOMETER  INDICATOR 

SINGLE 

Sensitive  Type.  Kollsman 
Mark  V;  Range  0-3600  RPM 
In  3(4  revolutions  of  the 
Indicating  pointer  *e.*6  eu. 


TACHOMETER 

GENERATOR 

Pioneer  Instrument  Mark 
Used 

Kollsman  Mark  V* 

Indicator  . $25..%0  tm.  ** 

Tachometer  Imlicator  and  Generator 
(above)  . ....Both  $S3.5$ 

G.  E.  GENERATORS 

Oeneral  Electric  Type  6ASB- 
;  400  cycles 

volte;  7.2  amps:  8.000  rpm.; 
size  long 


IlOX  JS6  X  lAST  PASADENA  STATION 


ompiuuj 


.  Oitlj 

PASADENA  8  CALIEORNi; 


SINE-COSINE  GENERATORS 

(KeiMFivers) 

IHehl  Type  FJK4S-0  (Single  Phase  Rotor). 
Two  stator  windings  $0*  apart,  provides 
tw’o  outputs  etfual  to  the  sine  and  cosine  of 
the  ariKular  rotor  displacement.  Input  volt¬ 
age  115  volts.  400  cycle . $30.00  ea. 

IHehl  Type  FPE-48-1  same  as  FJE-42-9 
except  it  supplies  maximum  stator  voltage 
of  220  volts  with  116  volts  applied  to 

rotor  .  . $$$.00  ea. 

.\rma  Keaolver  Type  2I30I4;  equal  in  slse 
to  sise  5  synchro;  55-60  cycle;  single  phase 
primary,  2  phase  secondary . $70.50 

GENERATORS 

Ecllpae-Plonccr;  716-3A  (Navy  Modal  NEA- 
3A)  OUTPUT;  116  VAC;  10  4  amps;  800 
cycle;  single  phase;  28.6  VDC;  60  amps  9 
2400  rpm;  spline  drive;  self  exciting;  wt. 

sor. 

BR.IND  NEW  In  original  box.  . .  .***.*6  cu. 

SYNC^HRONOUS 

braas  caaed,  approx. 

Mfg.  by  Diehl  ami 

tluantltlea  Available.  tSBB 

KEPKATERA . IMAe  ea. 

TRANSMITTKKA . *20.66  ea. 

SYNCHROS 

IF  SpecUl  Repeater  (116V-400  Cycle) 

*16.06  ea. 

2JTF  8  Generator  (115-400  eye. )..  .*16.66  ea. 
6CT  Control  Tranaformer:  90-66  Volt;  60 

Cyc . *60.60  ea. 

6F  Motor  (115/90  volt — 60  cyc.) .. *60.60  ea. 
3G  Generator  (116/90  volt — 60  cyc.) 

*00.00  ea. 

6/DG  DUTerentlal  Generator  (90/90  volts 

— 400  cyc.)  . *SO.OO  ea. 

TRANSMITTER.  BEN'DIX  C-7824*:  116 

Volt,  60  Cycle . *20.00  ea. 

DUTerentlal— C-T8249:  116  Volt;  60  Cycle 

*6.00 

REPE.ATF.R.  BBNDDL  C-78410:  116  Volt, 

60  Cycle . $ltlM  ea. 

REPEATER.  AC  synchronooa  HI  V..  60 

cycle.  C-T886S  . *10.00  ea. 

7G  Synchro  Generator  (116/90  volt;  10 

cycle)  . *76.00 

6G  Synchro  Generator  (H5/90  volt;  10 

cycle)  . *00.00 

ODG  Synchro  DUTerentlal  Generator  (90/90 

volt;  60  cycle) . *00.00 

2JY7I1  Selsyn  Control  TransTornaer:  106-66 

Volta:  60  Cycle . *60.00 

24D&J2  Seiayn  Motor:  H6-90  Volta:  60  cycle 

*00.00 

5JD6HA1  Selsyn  Generator:  Hi-lOi  Volta: 

60  cycle . *60.00 

2JIF1  GENERATOR:  116—17.6  Volt:  400 

cycle . *12.60  ea. 

2J1H1  DIFFERENTIAL  GENERATOR:  67.6 

—67.6  Volt;  400  cycle . *12.60  ea. 

24101  CONTROL  TRANSFORBOCR:  67.6— 
67.6  Volt;  400  cycle..., . *7.60  ea. 

PIONEER  AUTOSYNS 

AT-l . 26  Volt — 400  Cycle . M.tO 

AT-5 . 26  Volt — 400  Cycle . *7.*5 

AT27D . K6.60 

ATI— 26  Volt — too  cyc . *4.*6  ea. 

ATSOD— 26  Volt — 400  cyc . *26.00  ea. 

AT14D . *14.00 

ATS4  . *20.00 

AT20— 26  Volt— 400  cyc . *12.60  ea. 

PIONEER  TORQUE  UNITS 

TYPE  12a04-S-A:  Contain  (nC6  Motor  cou¬ 
pled  to  output  ahaft  through  126:1  gear  re¬ 
duction  train.  Output  shaft  coupled  to  auto- 
ayn.  follow-up  (AT48).  Ratio  of  output 
ahaft  to  follow-up  Autoayn  la  16 ;  1 .  *70.00  ea. 
TYPE  12002-1-A:  Same  as  12404-1-A  ex¬ 
cept  tt  has  a  20:1  ratio  between  output  shaft 

and  follow-up  Autoayn . *70.00  ea. 

TYPE  12002-1-A:  Same  aa  12404-1 A  az- 
cept  tt  haa  baae  mounting  typa  cover  for 
motor  and  gear  train . *70.00  ea. 
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SEARCHLIGHT  SECTION 


TOP  Radio-Electronk  Vuluc^ 


FILAMENT  TRANSFORMERS 

AMERTRAN  S  VOLT  C.T.— I*  AMP  SEC.  230 
VOLT  M/M  CYCLE  PRIMARY  2S.OOO  VOLT 
TEST 

stMk  N*.  ^^<10  00 

S2I2A  EmH  #IW.VU 


CHICA60  TRANSFORMER— 10  VOLT  C.T.— C.S 
AMP.  SEC.  230  VOLT  M/M  CYCLE  PRI.  3000 
VOLT  TEST 

StMk  N*.  PriM  *e  AA 

S2I3A  Each 


TEST  SETS 

IE-3S  FOR  SCR  322  .  33S.M 

EE-U6  TELEPHONE  TEST  SET . 32S.M 


POWER  TRANSFORMER 

PRI;  IIS  VOLT  M  CYCLE 
SEC:  4SSV.  C.  T.  m  MMA  0.3  VOLT  •  0.2  Aan. 
HERMETICALLY  SEALEO.  P/0  R-IS/TRC-I 
StMk  N«.  PriM  <9  AA 

CII4A  Each 


SENSITIVE  RELAY  SPST— 2MA  0300  OklM. 
StMk  N«.  I02IS2A.  PriM  EmN  01.23. 


RADAR  OSCILLATOR  APR-5 

Sif.  Cr.  Stk.  No.  2C  2704.  UmO  for  tonlot  1000- 


POWER  TRANSFORMER 

Horlnotol  Doom*  Half  Skall  Typo.  Rrl. ;  117 
Volt— M  Cwlo.  Sm.:  2SS-0-2SS  V.A.C.  •  40  Mo. 
•m.:  0.3  V.A.C.  •  I.M  Aoim.  Mtf.  Cootaro  2V,' 
a  r.  H.V.  Caatar  Tos  la  froaoSaO  ta  aara. 

Staak  PriM  Ml  nc 

No.  0103  Etck 


HIGH  FIDELITY  TRAKSFIRMER 

P.  P.  10.000  akai  ta  2M  ahai  LIm.  Fraaaaaay  Ra- 
tMoaa  30  ta  20.000  C.P.S.  alaa  ar  ailaaa  I  OB. 
Gray  RactOMalar  CaM  3*  a  2'/i'  a  3S'  klok.  Bat- 
laai  SalOar  Cat  Tarminala.  4  StaO  Mtf.  SMta. 
Staak  PriM  KA 

Na.  4792A  Each 


HMH  CURRENT  FILAMENT 
TRANSFORMER 

Priaiary  113  VAC  M  Cycla.  SaMoOary  1.23  VAC 
at  IM  Aaif. 

Staak  PriM  CK  AA 

No.  S7S3A  Each 


.01  MFD.— 600  VOLT 
MICA  CONDENSERS 

Lorga  onontitiai  available  ia  both  CM-35  and 
CM-40  COM  sisas. 

TOLERANCE  PRICE  PER 

1000 

5%  $150.00 

10%  12S.OO 

20%  100.00 


AN/APQ-13  MODULATOR  UNIT 

Siaaal  Carpa  «  2CK2937-I3  W.E.  NNO.  D-I3I7S4. 
OH  SllaO  madalatar  Mataiaiaf  a  palM  aaipllSar 
aaO  aaaMlataO  raatlSar.  $125.00  SO. 


SYNCHRO  CAPACITOR 

3  a  .t  MFD.  MV  M  Cyala.  3  Bakallta  laaalataf 
tarmlaala.  2',4'  a  It-.'  a  3Vk'  hlfh  ana. 

Staak  PriM  <1  KA 

Na.  SIMA  EMh 


4  WATT  RHEOSTAT 

Typa  M2MR  4  Watt  2SS  Ohoi  WIra  WaanS  RHm- 
atat  H'  kaaklap.  H'  leaf.  ■/.*  flaoi.  ahaft. 
32S.M  par  IW 
Stock  PriM  9A^ 

Na.  tl37A  EMh 


J-3S  KEYS 

Slpaal  Corpa  Typa  J-3S  Kaya 


HIGH  VOLTAGE  TRANSFORMER 


^  $300.00 


MICA  CAPACITORS 

Slm  frem  IS  ta  7.00S  MMFO  In  CM2S.  CM  M. 
CM3S  ana  CM40  com  alna.  Tan  mloa  anP  allvar 
nilM. 

Caniplata  Mata  with  prlcM  avallaMo  npan  rasnaat. 


G.  E.  SATURABLE  REACTOR 

13  KVA.  »<T04tf  $100.00 


72  OHM  COAX 

PMttoM  RG-SS/U  Cnaa. 

Stack  Na.  PriM 


^  83-1 R  COAX  CONNECTOR 

StMk  PriM  CA^ 

Na.  MS7A  EMh 


ONAN  GAS-DRIVEN  GENERATOR 
14  V-2S00  WATT  D.C.  $225.00 


GAS  DRIVEN  LIGHT  PLANT 
125V  3  PhosB  3KVA  50-40  Cyels 
_ $395.00 

SWITCHBOARD  BD74 


RAYTHEON 

fndfvMiMlfy  Roaad 

JAN  VT-127's 

ADf  IM  Lata  3  lor  $1.00 


10  MFD.  —  400  VDC 

Sprafua  Na.  112-137.  IS  MM.  220  VAC  300  VOC 
Capacitatar  with  Univaraal  Maantina  Rlnf.  2-7/IIF 
Dlamatar.  34ii'  hlfh.  Bakallta  Inanlalaa  tarmlaala. 
Stack  PriM  OStf 

Na.  S9SSA  EMh 


6.3  VOLT  FILAMENT  TRANSFORMERS 


Prtaiory  IIS  Volt  40  Cycla  1400  IntHloHan  Tk 
Socoiidarioa 


f4.t  Ampa. 
4.3  Ampa. 
I.l  Ampa. 


Mock  Mo. 
Bt54A 


Horliontal  Half  Sboll  MoHntiiiB-  2%**  ■ 
a  1S/14"  MoiinHn«  Cantors.  2  13/14"  s 
3H"  Corn  SIsa.  Vk"  obovo  Chassis.  Sodor 
Log  Tarminala— All  Tormlnals  Markod. 


>2.65 


l-t2  mmfa  par  aaattan.  3-34  mmM  MaMana  In 
aorlM.  OaaMa  aaramla  and  platM  aaf  koav- 
inoa.  Va'  Slam,  akott.  3/ir  lanf.  333  Plata 
apocinf  and  platw  l-H'  apaara. 

Stack  ,  PriM  OA^ 

Na.  M73-A  ^  1  EMh  Wf 

4-22  mmfd  par  caatlaa.  3-12  mmfd  aoetlaM  la 
aorlM.  Slnpla  aaramla  and  plate  l-H'  annara. 
>/»“  diem.  I  lanf  ahaft. 

Na*Mn-A  •'•O  *  Earii  $0^ 


AN-109A  WHIP  ANTENNA 

31.23  w/kaaa.  .73  loaa  pom. 


;  TERMS: 

I  Open  Aseannt  ta  rated  or  Aaaaptahia  raf- 
aranM  caeannta.  Othcra  Pre-paymant  af 
_  23%  dapcalt  with  ardor,  holanM  C.O.D. 
I  Prim  F.O.B.  Chlaasa  and  ankJaM  ta 
_  ahanaa  without  natiM.  Marahandlw  tab- 
I  lact  ta  prior  oala. 

I  ORDER  TODAY! 


Radio  Surplus  Corp. 


732  South. Sherman  Street 
Chicago  5,  Illinois 
Phone:  NArrison  7-5923 


NEW  YORK’S  %  RADIO  TUBE  ^ EXCHANGE 


SEARCHLIGHT  SECTION 


TYrt 

OAt.  . 
OAS  . 

OB2.  . 

or:*.,. 

ous.. 

CIB 

1B21A 

1B22.. 

IB2S 

1B24 

IB26 

IB27. 

1BS2. 

IBM 

IH42. 

IHSl. 

IBS6 

1B«0. 

1N2I.. 

1N2IA 

1N2IB 

1N22 

IN2S  . 

IN2SA. 

IN22B 

INUA 

IN4S 

2B22 

2B2A. 

2C:S4. 

S(:40 

2C:4S 

2<:44 

21>2I 

2K22 

2K90 


TVPC 

955. .  . . 

956 

957 
9SaA 
991  . 
Kiia 
1280 
1611. 
1615. 
1616 
1619 
1622 

1624 

1625 
1851 
2050. 

2051. . 
8012 
8015 
801SA 

8019 

8020 
8025 
Pn856r 

9001 

9002  . 
9005 

9004 

9005 

9006 


Mlftlfnitm  Or4f 
S2$.M 


MICROWAVE  TEST  EQUIPMENT 

TS148/UP 


MOUNTED  QUARTZ  CRYSTALS 
IN  FT241A  HOLDERS 
WESTERN  ELECTRIC 


Field  type  X  Band  Spec* 
trum  Analyzer,  Band 
8430-9580  Megacycles. 


Will  check  Frequency  and  Operation  of  various  X  Band 
equipment  such  as  Radar  Magnetrons,  Klystrons,  TR  Boxes. 
It  will  also  measure  pulse  width,  c-w  spectrum  width  and 
Q  or  resonant  cavities.  Will  also  check  frequency  of  signal 
generators  in  the  X  bond.  Con  also  be  used  as  frequency 
modulated  Signal  Generator  etc.  Available  new  complete 
with  all  accessories,  in  carrying  case. 

Also  available  of  new  production  TS147/UP  and  TS239A 
Synchroscope. 


10  tor  $S.OO,  Poitpoid 


Other  test  equipment,  used  checked  out,  surplus 

:  K  Bond  Spectrum  Analyzer  TS36/ AP  X  Band  Power  Meter  TS226  Power  Meter 

P  Frequency  and  power  meter  S  Bond  TS47/APR  40-400  MC  Signal  Generator  TS239A  Synchroscope 

P  Phantom  Target  S  Bond  TS69/AP  Frequency  Meter  400-1000  MC 

*N  Altimeter  Test  Set  TS100  Scope 

P  VSWR  Test  Set  for  X  Bond  TS102A/AP  Range  Calibrator  SURPLUS  EQUIPMENT 

*  X  Band  Signal  Generator  TS108  Power  Lood 

P  Signal  Generator  I  5""^  “f,* 

■  r|,,_  TS125/AP  S  Band  Power  Meter 

SAi.  .  T  TS126/AP  Synchroscope 

i  V  ^  TSM?  X  Bond  Signal  ^nerotor 

»Q  5  Co  ibrotor  T525,  Calibrotor  APN9 

P  X  Bond  Power  and  Frequency  Meter  TS270  S  Bond  Echo  Box 
P  Western  El  SynchroKope  TS174/AP  Signal  Generator 

X  Band  Signal  Generator  TS175  Signal  Generator 


32A  Ferris  Noise  Meter 

APA10  Oscilloscope  and  panoramic  receiver 

APA38  Panoramic  Receiver 

APS  3  and  APS  4  Radar  and  Ports 

APR  4  Microwave  Receiver 

APR5A  Microwave  Receiver 

APT2  Radar  Jamming  Transmitter 

APTS  Radar  Jamming  Transmitter 


Cables: 

TELSERSUP 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Large  quantities  of  quartz  crystals  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystal  Comparators. 

North  American  Philips  FluoroKopes  Type  80. 
Large  quantity  of  Polystyrene  beaded  coaxial 
Cable. 


SPECIAL 

WMe  gone  S  Ben4  Slenel  Generator 
ayOO/MOOMC  using  2K41  er  PD  SSAS 
Klystren,  Internal  Cavity  Attenuator, 
Precislen  hwH^uolly  calibrated  Fre¬ 
quency  measuring  Ceivlty.  CW  er  Pulse 
Modulated,  exteiiially  er  Internally. 


u»  inarv  stkkt  mw  vosk  «.  n  is 

WOgtm 
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TVPt 

pnice 

Type 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2J2IA 

17.tS 

4E27  . 

S74e 

HK-7S 

s.es 

4iOTIi 

4S4t 

906 _ 

n.M 

2J2Z 

IT.U 

4J25 

see4e 

loom 

e.M 

4S4TL. 

48.M 

807 _ 

S.M 

2J26 

Z7.1S 

4J26 

SM4e 

FG9S. 

2S.SS 

464A.... 

S.M 

808. . 

5.M 

2727 

».ss 

4J27 

SM4e 

F(;ios 

u.se 

47IA . 

2.71 

810 

SS.M 

2JS1 

2S.M 

4JSr 

SM4e 

205A  . 

e.ts 

527 _ 

SS.SS 

811A 

3.99 

,  2JS2 

se.ss 

4J52 

see4e 

211 

.M 

WU50.  . 

i.ie 

813 

9.99 

1  2J56 

1SS.SS 

4JSS 

sseee 

217C  . 

U.M 

WL$31 . 

22.St 

814 

3.9$ 

1  2J58 

IT.SS 

4JS7 

MM 

242G..  . 

se.ce 

WL3S3. 

S7.SS 

815 

3.H 

2J59  ... 

.  u.se 

4J58 

sees 

244A .... 

S2.SS 

700A/1>  . 

2S.M 

816 

1A9 

2J40 

1140 

4J59 

setee 

249C: . 

4.es 

70IA . 

7.H 

829 

S2.M 

2J42 

2te.st 

4J4I 

sM.ee 

2S0TH 

22.se 

703A . 

S.M 

829A 

SS.M 

2JM.  . 

SM4S 

CSB 

1.SS 

SSOTL 

u.es 

70SA.... 

3.SS 

829B 

SS.M  . 

2J50 

its.ss 

SBPI 

s.ts 

274A..  . 

S.M 

707A .... 

S7.SS 

830H 

2.M  1 

2J6I 

4S.SS 

SBP4 

S.SS 

274B  . 

S4e 

707B 

832 

7.SS 

2J62 

4S4e 

8.98 

304111 

se.M 

7I4AY 

S7.M 

852A 

S.M  < 

£K2S  .  .. 

».ia 

$I>2I . 

2S4e 

3047  L 

se.ee 

715A  . 

7.tl 

833A 

49.M 

2K2S 

i7.se 

SJPI 

27  .SS 

507A 

4.SS 

715B . 

S2.M 

854 

7.H 

2K2V 

S7.SS 

SJP2. 

U.se 

310A 

s.es 

715G  . 

2S.M 

856 

4.M 

2K4I. 

sss.se 

5JP4 

27.se 

31IA. 

S.SS 

7I7A. 

S.M 

837.  . 

2.M 

2K4S 

us.ss 

WE6AKS 

2.se 

312A 

s.ts 

7I8AY/I'.Y 

4S4e 

858 

9.95 

2V3<; 

2.ie 

<”AA . 

.  S2.H 

323A 

ss4e 

719A  . . 

2s.ie 

845 

S.H 

SBPI 

7.se 

(6J 

SS.M 

327A.. . . 

1.H 

72IA.... 

I.SS 

849 

S2.M 

5B24  . 

s.se 

:iiP7 

7.H 

328A 

S.SS 

722A 

3.98 

•51 

M.M 

Si!24W 

7.se 

7I)P4 

U.U 

350A 

s.ts 

72SA/B 

24.SS 

860 

4.99 

hl.9<: 

S.8S 

I2AP4 

SS.M 

350H 

8.M 

724A . . 

4.98 

861 

2S.M 

5(:22. 

ue.ss 

I3E 

1.98 

S57A 

2e.M 

724B 

S.N 

866A 

1.79 

3(:24  . 

S.fl 

isn 

.H 

368AS 

8.H 

72SA 

9.H 

R69B  . 

S7.M 

M  SI  . 

I.SS 

NEI6 

.se 

S7IB 

2.H 

726A.. 

24.M 

869RX 

1S.M 

3I)BIA 

se.ss 

KGI7 

8.98 

3iSA 

4.M 

726B . 

88.99 

872A  . 

3.99 

3I)PIS2 

S2.ee 

KY2IA 

t.7S 

38FA 

2.98 

726C . 

M.CS 

878 

1.99 

3K2V 

u.se 

tXiSS 

12.H 

S94A 

7.98 

728AY 

n.M 

884 

1.99 

5<;iM 

t.se 

35T 

4.98 

Mxioi.r 

.78 

730A . 

24.99 

885 

1.79 

4ASI 

2.78 

45  Spfw-iiel 

.18 

4I7A 

17.98 

801A 

S.M 

8«9H 

SM.M 

4H2«i 

•.81 

HKS9 

2.es 

434A 

se.es 

802 

4.21 

914 

79.99 

41:27.. 

2S.M 

HFsa 

S.7S 

446A 

1.98 

803 . 

7.M 

93IA 

9.99 

1  4<:2S..,. 

. .  is.ie 

VT52 

.2S 

446K  .  .  . 

S4e 

905 . 

8.98 

951 

.39 

402  i 

433  I 

403 

434 

404 

435 

405 

436 

406 

437 

407 

438 

400 

440 

409 

441 

411 

442 

412 

443 

413 

444  1 

414 

445 

415 

4-46  1 

416 

447 

418 

448 

419 

450 

420 

451 

422 

452 

423 

453 

424 

454 

425 

4.55 

426 

4.56 

427 

457 

429 

458 

430 

459 

431 

461 

SEARCHLIGHT  SECTION 


NEW  LOWER  LIST  PRICES!! 

AN  CONNECTORS 


IMMEDIATE 

SERVICE 


3100  A  &  B  AND  3101  A  &  B  SHELLS  AVAILABLE 

BLACK  INSERTS  MELAMINE  INSERTS 

50%  OFF  LIST  40%  OFF  LIST 


m 


Shall  LUt  Prica 
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3  89 

3.97 

4.89 

2  37 

3  33 

3  56 

4  59 

3.66 

22 -HS 

2.04 

3  30 

3.48 

5.00 

1  5f 

2  S4 

3  78 

3  it 

2  78 

23-9P 

1.77 

3  M 

3.23 

4.74 

2.00 

2  on 

3  19 

4  22 

3.19 

22-9S 

2  22 

3.4S 

3  67 

5.19 

1  88 

3  81 

3  M 

4  97 

2  f| 

23-I9P 

1  74 

3  M 

3  19 

4  79 

2.19 

3.15 

3.37 

4  41 

3  37 

22-100 

2.26 

3  52 

3.70 

6  22 

1  43 

J »’ 

3  81 

3  88 

aji 

22-llP 

1  89 

3.88 

l.M 

4.84 

2.15 

3  II 

3  33 

4  37 

3  33 

22-UB 

1.96 

3  22 

3  41 

4.93 

3  44  4  M  4  70  on  4  7n  54-6898  2.96  ~4. 88  4.48  6.80  4.48  W^iig 

3:67  4:“  4.3S  Siu  4:33  itJSS  4-80  ^9  67  9  81  7  SS  5  8? 

3:88  3.93  4:1?  S;^  I  I?  jtsr  SiS  i;S3  S:Si  I.Sl  S:Si 

3  Rfi  4  OA  &  1&  A  AT  A  IK  4.83  f.U  6.83  8.66  6.63  ACV^IS 

2  63  3  Bf  3  78  S  36  8  7A  •  ^  •  ^  Z  ’7  6.44  4^ 

a'so  4  37  4  56  6*^  4  IS  3*-%*  *  **  *  *•  *-}®  8.32  8.30  40% 

2  24  i  33  i  82  s'ol  i'S?  S*-*'  2  7*  S.M  4.K  4.48  S.M 

2  59  a'67  S'Ss  5’17  1  IH  28-36  3.74  6.41  5.63  7.44  6.53  45^% 

2  43  3  76  3  49  S  SI  1  Sa  38-tP  3.U  4.83  4.43  S.M  4.43  46MP 

3  00  4  07  4'26  h'77  a  SS  38-49  3.78  8.44  6.36  7.48  5.56  s^fl 

1  37  2  44  2  43  4  19  2  41  3*-*'  *-22  *  •*  *  ••  *  **  >  ••  m4p 

1  77  -2  86  3  04  4  56  I  ni  38-59  4.16  5.81  5.93  7  85  6.93  Jolfl 

{  al  i  ?S  I  ?1  1  SS  I  ?!  3S-4P  3.37  9.M  S.M  7.97  S.l|  iLS 


3.44  4.52  4.70  6.22  4.70 

3.M  3.93  4.11  l.U  4  II  2S!i? 

3.89  4.96  5. IS  6.67  6.15  ISllS 

3.92  3.99  9.78  S.M  3.78 

3  30  4  37  4.56  6.07  4.56  ‘SIS 

2  34  3.33  3.63  S.M  3.83  2f*:? 

3  59  3  67  3.85  6.37  3.85 

2.43  3  79  3.89  8.41  1.89  28MP 

3  no  4  07  4  26  H  77  4  2a  4»-4» 


9  81  13.04  13  48  15.00  13.70 
4.78  19  M  9.M  11. M  9.67 
9.81  18  04  13.49  15.00  13.70 
6.77  9.M  6.M  19  M  8.47 
6.07  9  80  8.74  11.36  S.M 
6.U  19  74  9  17  li.M 


*  0? 


4-iS  'a-S?  a  a?  I  ll  I'l?  »*-•»*»  8.77  *.M  S.M  I 

1  59  l-SI  a-?l  Z-5!  S  Si  ••-858a  6.07  9  so  8.74  1 

?-Sa  f-Jj  S-H  Z-Ji  !  55  *  *•  ••  »*  *  •f 

M2  l-K  2-22  5-52  2  22  *®-*8  9.36 19.70  13.88 

8.47  8.88  S.M  7.87  S.M  4P^  8  19  9  68  8.34 

i'S  a-iS  a-fi  1-22  a  aa  *®^  *  '•  ’*  *•  **-H 

2  ??  5-2?  2-R  2-22  2  52  f  ^  ••  •• 

?  Za  5  21  5-52  2-22  5  S  ♦'*-*8  **  **  *•  »•  *♦•*• 

J-f5  2  5?  2-25  2-52  2  25  **  *2  ••  •» 

2  Z2  5-22  2-5S  1-22  5  22  *o-*8  **  ’*  *1  ••  **  >• 

1- H  2-5?  2-52  2-!5  5-2!  **  *•  •»  •*  **••* 

Vi5  5-2i  5-?2  Z  25  2  ?2  *®-w  **  •'  *»  *"  *t  89 

?-ll  5-22  5-15  Z-5Z  2-!!  *  ••  *•-•»  •  »* 

4  85  6.53  6  88  8  M  6.68  40-60  9  81  14.26  12  W 

?  !2  2  22  2  Z2  2  2^  2  2T  *  *7  •*••*  *  74 

2  92  2-Z2  2  21  Z-Z2  2  21  *®-78  9  ei  14.07  12.70 

1  11  4.78  S.M  4.81  S.M  46-9P  8  89  IS  M  II  47 

2  5  2?  2-22  ^••*  2-22  i®-®*  11.93  is  37  19  oo 

?  ?2  2-25  5-?2  2  ?2  5-?2  *•-*•'•  ii  ii  17,78  u  41 

2  21  2  21  2  ’?  *1*  2-1?  40-104  16.67  21  11  19  74 

2  ??  2  5?  5  25  I  ?2  5  25  44-iip  s  41  it  ss  945 

2- 22  Ml  I Z2  215  I Z?  4'v-ii«  9  7414.1913  78 

5.19  4.89  S.M  8.89  4  94  44-I3P  9.19  9.43  8.34 

9.74  7.41  7.92  9.44  7.92  40-133  8.1.312.991122 

4  M  4.11  4  33  8  18  4.33  49-743P  8  91  19  37  9  M 

5  93  7.59  7,70  9  63  7  70  40-74M  9  04  13.48  12.11 

4  M  4  II  4.33  8.19  4.13  44-IP  7  89  14.41  11.19 

8  93  7.59  7  70  9  63  7  70  44_m  12  04  30  56  16  33 

1.11  4.79  4.89  4.91  4  89  44.3P  8.97  14  89  II  17 

3.93  6.59  6.70  7  63  5  70  44-24  12  16  20  67  16  44 

4  48  6  18  8  34  16  19  6  14  44-3P  g  II  14  48  II  41 

7.04  8.70  8.81  10.74  8  81  44-3-4  12  41  30  93  18  70 

4  M  4.11  4.33  8  IS  4  31  44MP  9  19  17.79  13.48 

5  00  6  67  6.78  8.70  8  78  44-40  14,00  22  82  18  80 

1  II  8  19  8  39  7  13  8  39  44^p  7.69  14  41  II  19 

2-21  2  12  5  "*  ^  5?*  13  04  20.96  16  33 

3.33  S.M  8.11  7.M  8. 11  44^P  7.89  14  41  I2  19 

3.89  6.66  5.67  7.59  6  67  44-68  12.04  20  96  16  S3 

3.M  4.43  4.74  4.47  4  74  48-IP  6  69  18  89 

4  00  8  67  6.77  7.70  8.77  48-1*  11  89  21  .99 


1.11  4.79  4.89  4.91  4  89  gglfr 

3.93  8.59  6.70  7  63  5  70  44-24 

4  48  6  18  6  34  16  19  6  14  44-3P 

7.04  8.70  8.81  10.74  8  81  44-3-4 

4M  4.11  4  33  SIS  4  31  44.4F 

5  00  6  67  6.78  8.70  8  78  44-40 

3  81  8  19  8  39  7  13  8  36  «4^p 

4.07  6  74  5.85  7.78  5  85  44-.9,0 

3.33  8.M  3.11  7.M  5.11  M-4P 

3  89  6.66  5.67  7.69  5  67  44-68 

l.M  4  43  4  74  4  47  4  74  48-IP 

4  00  5  67  5.77  7.70  6.77  48-1* 


18-18H 

1 .44 

2  41 

2.63 

8  67 

2.03 

22-150 

2  74 

4  00 

4.19 

5.70 

1S-17P 

2  #4 

IM 

3  23 

4  14 

3  31 

J3-ItP 

3  84 

3  31 

4.M 

8.83 

18-170 

2  37 

3  33 

3  56 

4  .5f 

3  50 

22-108 

3.11 

4  87 

4.56 

6.07 

I8-I8P 

2  M 

3  M 

3  31 

4.2f 

3.31 

33-I7P 

3  81 

3  78 

3.M 

8.48 

18-160 

2  37 

3  33 

3.56 

4.5f 

3  56 

22-17H 

3  00 

4.26 

4  44 

6.96 

19-19P 

3  21 

3  If 

3  41 

4  44 

3  41 

33-18P 

3  11 

3.37 

S.M 

8  67 

18-190 

2.74 

8  70 

3  93 

4  90 

3  93 

22-108 

2.81 

4.07 

4.26 

8.77 

I6-39P 

1.82 

3  48 

3  79 

3.74 

3  79 

23-I9P 

3.M 

4.M 

4.74 

4  24 

18-200 

2  00 

2  96 

3  n 

4  22 

8.19 

22-190 

3  67 

4  93 

5  11 

6.63 

lt-2IP 

1.41 

2  17 

3  89 

3.43 

3  89 

J3-39P 

3  19 

3.M 

3  f3 

8.18 

1S-21B 

1.81 

2.78 

3  00 

4.04 

3  00 

22-200 

2.98 

4.22 

4.41 

5  93 

16-23P 

I  17 

2  IS 

3.M 

3  89 

l.M 

33-21P 

3  19 

3  44 

3.43 

f  IS 

16-22S 

1.70 

2  67 

2.89 

3  93 

2  89 

22-210 

2  74 

4  00 

4.19 

5  70 

I6-31P 

3.41 

3  37 

8.M 

4.43 

3  M 

21-13P 

3  M 

3.81 

4.M 

8  S3 

18-338 

2.70 

3  67 

3.89 

4.93 

3.89 

22-223 

a  44 

4.70 

4  89 

6  41 

CABLE  X;L  AM  PS —Nat  Prica 

3057-3 . M  30.97-4  ...  .39  30.97-6 .36  3057-6  . 38  3057-10.  .18 

3057-13...  .36  3057-16...  .46  *  3057-20.  .  .73  3057-24...  .M  S057-2S.  .M 
3057-82...  .98 

RELIANCE  MERCHANDIZING  CO. 


AkIi  St.  C«r.  CrMkBy 

TbIbpIiobb  RIttBBheutB  6‘A927 


Phihi.  3.  Pa. 
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SEARCHLIGHT  SECTION 


Man  Hunters 

....  AttentionL 

When  you  ore  in  need  of  specialized  men  for  specialized  jobs — 
from  general  managers  to  supervisors — contact  them  through  the 
SEARCHLIGHT  SECTION  of  McGraw-Hill  publications. 

The  SEARCHLIGHT  SECTION  (Classified  Advertising)  is  the 
national  market  place  for  those  wanting  the  services  of  men  in 
technical,  engineering  and  operating  capacities  in  the  fields 
served  by  these  publications. 


AMERICAN  MACHINIST 
AVIATION  WEEK 
BUS  TRANSPORTATION 
BUSINESS  WEEK 
CHEMICAL  ENGINEERING 
CHEMICAL  WEEK 
COAL  AGE 

CONSTRUCTION  METHODS  AND 
EQUIPMENT 

ELECTRICAL  CONSTRUCTION 
AND  MAINTENANCE 

ELECTRICAL  MERCHANDISING 
ELECTRICAL  WORLD 


ELECTRONICS 

ENGINEERING  AND  MINING 
JOURNAL 

ENGINEERING  NEWS-RECORD 

FACTORY  MANAGEMENT  AND 
MAINTENANCE 

FLEET  OWNER 
FOOD  ENGINEERING 
NUCLEONICS 
POWER 

PRODUCT  ENGINEERING 
TEXTILE  WORLD 
WELDING  ENGINEER 


The  men  you  need  are  the  men  who  read  the 

SEARCHLIGHT  SECTION  of 


McGRAW-HILL  PUBLICATIONS 

330  West  42nd  St.,  New  York  36,  N.  Y. 
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CLARE.  6500  ohm.  RmtTN'.  ft  iimk^  MAi), 
IU7«  . 


COILS 


FRAMES 


SEARCHLIGHT  SECTION 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


TERMS; — All  Prkti  F.O.I.  0«r  Plant.  Rotnd  Flnat  N«t  10 
Doyt.  All  Others  Remittance  with  Order.  Orders  Under  $10 
Remittance  With  Order,  Pins  Approximate  Shipping  Chorins 
(overage  will  be  returned.) 


(Jniversci? 


324  CANAL  ST..  N.Y.C.,  13,  N.Y.  WAlkor  5-9642 


<3ienci*al  corp. 

^  ■»»  1.  h'  II 


SHORT  TELEPHONE  RELAYS 


AlltM  CLARE.  (HTTM»-I)  ItVDC.  3V8T 

n.o.  (SA.),  MOO  ohm.  »KM . $  l.7t 

(3«S  ARC  IIVIX'.  8I*RT  n  o.  (lA),  lOA  ron- 
x»ct.  SOO  ohm.  Pert  oT  ARCS  or  HCR  rSN. 

»R1S  .  I.M 

CSSIM  BENDIX,  IlVDt'.  l>rilT  A  RPHT 
n.e.  (SO,  IRi  I.V)  ohm.  Pert  ef  SCRS22. 

»R.M  .  2.M 

A222«S  CLARE.  ISVnP.  HPHT  n.a  (lA), 

200  ehm.  XR4II  .  I.SO 

SSOO  W.E.  IS  S4VIN'.  8PRT  n  o.  (lA),  4SS 

ohm.  «R4M  .  I.Sf 

0170700  W.E.,  4X.V)  ohm.  8maDC.  MPDT, 

»R!*S  .  2.10 

CLARE  S4V  IM'.  HPriTdC).  SOO  ohm 

»RS78  .  2.71 

CLARE  KIOS.  Oina  IN'.  3.100  ohm  »R30 .  8.40 

AUTOMATIC.  I.SV  DC,  I>PflT  n.e.  (SR<), 

S  ohm.  ORSKO .  3.00 

W.E.  OlOOOIS,  MOO  ohm.  0  me  DC.  SH«.  1C 

ORSOl  . 2.70 

CLARE  BISIOO.  24VIH'.  SOO  ohm  IE.  SRS42..  3.00 

G.M.  0202377.  O-ISVIH'.  90  ohm.  1C.  IP 
(llrrsk.  Mekr.  Slekel  XRSOS .  3.00 


TELEPHONE  TYPE  RELAYS 

rhese  reloTB  hare  been  itandardised  ea  that 

coils  and  iromes  oi  most  manuioclurere  con  Jfm/f 

be  interchanged  without  aiiecting  adiuetments.  ///^ 

A  wide  variety  oi  applicable  combinations  are 

thus  possible  from  a  comparatively  small  '^fv 

number  oi  relays.  wv  tiV 

Usied  below  ore  irames  and  coils  from  our  slock.  They  may  be  purchased  separately. 
However,  a  complete  relay  consists  oi  coil  and  irome.  In  ordering  complete  relays  specify 
which  coil  srith  which  irome,  i.e.;  FIOI  with  K117. 

Representative  completed  relays  are  also  listed  with  voltage  and  current  ratings.  Values 
are  Indicative  oi  sensitivity  Oiat  may  be  expected  irom  similar  combinations. 


are  Indicative  oi  sensitivity  that  may  be  expected  irom 


ilar  combinations. 


•  •7  COOK.  3-6VDC.  «  make.  I  brrak  (.lAs. 
to,  12  ohm.  Part  of  H«'«.14,  >11407 . $  3.M 


$039A7  AUTOMATIC.  1300  ohm.  XmalK'. 

HP8T  no.  (lA),  #103 .  1.75 


AI82SS  BENDIX  ICook  101)  8-12  VIR'.  Cop- 
prr  Slug.  Slow  Rrlraiw.  SPIIT.  200  ohm. 

Part  or  STK  522.  SK.36S .  2.49 

R5229AI  AUTOMATIC  OVDT.  3PST  no. 

(3Aal,  75  ohnu.  Slow  Rrloaar.  #412 .  2.50 

R502IAI  AUTOMATIC  1.300  ohm.  TOinalN'. 

SI*ST  n.e.  (llti,  #K413 .  2.95 


(Far  Ceat  ef  Ralay  Add  Priea 
si  Frsma  ts  Prica  of  Cell) 


(Far  Coal  ef  Ralay  Add  Price 
ef  Cell  ta  Price  el  Frsaial 


Stock 

Pries 

Stock 

Pries 

No. 

Contacts 

aach  ; 

No. 

Contacts 

taeh 

FIOI 

lA 

1.25  , 

Fill 

IB,  2A 

1.75 

F102 

3A 

1.50  ^ 

FI  14 

IB.  3A 

100 

Fl()3 

3A 

1.75 

F108 

IB.  lA.  1C 

100 

FKM 

4A 

ZOO 

FI07 

2B.  lA 

1.75 

FI05 

SA 

125 

FII2 

2B,  2A.  20 

3.00 

FKM 

lA.  IB 

1.80 

F1I8 

2B,  SA.  IC 

3.25 

F107 

lA.  2B 

1.78 

Fits 

5B.  2A 

175 

F108 

lA.  IB.  1C 

100 

F12I 

SB.  1C 

ITS 

FIDO 

lA.  tC 

1.78 

F122 

1C 

1.50 

FIIO 

lA.2i; 

125 

FI23 

2(^ 

100 

Fill 

2A,  IB 

1.78 

FK)9 

1C,  lA 

1.78 

F1I2 

2A, 2B. 2C 

3.00 

F1I5 

1C,  4A 

150 

FI  13 

2A.  6B 

175 

FI  17 

1C,  5A 

ITS 

FI  14 

3A.  IB 

100 

F121 

1C,  SB 

ITS 

F115 

3A.2C 

ITS 

FIIO 

2(;.  lA 

IS 

Flit 

4A.  1C 

ISO 

Fits 

2C.  3A 

ITS  1 

F117 

5A,  1C 

175 

Flos 

1C,  lA.  IB 

100 

FI18 

5A.  2B,  1C 

3.25 

F118 

1C.  5A,  2B 

3.2S 

FI20 

IB 

1.25 

F112 

2C,  2A. 2B 

3.00 

FIDS 

IB,  lA 

1.50 

Sleek 

Priea 

Stock 

Price 

No. 

Ohma 

aaeh 

No. 

Ohme 

aach 

KIOI 

0  75 

1.28 

Kioe 

1100  500  Dual 

100 

K102 

12 

1.25 

Kill 

1300 

1.70 

KI03 

250 

1.25 

KII2 

2000 

128 

KI04 

450 

1.80 

Kits 

3000 

180 

KIOS 

500 

1.50 

KII4 

3900 

180 

Ktoe 

500/1100  Duel 

100 

K1I5 

4900 

175 

K107 

750 

1.50 

Kllt 

9500 

175 

K108 

900 

1.78  : 

KI30 

11,300 

3.00 

KlOO 

1000 

1.78 

KII8 

40,000 

3.25 

FRAMES  WITH  MICROSWITCH 

Fm  lA.  1C  (Mieroaw.)  1.75 

FI26  lA.  lA  (.Mieroaw.)  1.75 

A  ae  Narmallv  Osan:  B  s  Naraiallv  CIsesd:  C  =  OeuMa  Threw. 


A-C  COILS 


SLOW  ACTION  COILS 

Slow 

Ohms  Action 

33  .Make 

75  Rrleasa 

200  Krieaae 

300  Maks 

2000  Maks 

2500  Rdsass 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 

ft  ki  if 

5tany  typM  and  atsca  Send  us  your  blueprint  or 
-ample  for  our  quote.  Our  prirsa  arc  a  Ira^on  of 
urixlnsl  fartory  coat. 


SAMPLE  KIT 
94  SeaU  18  as.  12  types) 

LAR  KIT 

300  SeaU  (20  types) 


MU-METAL  LAMINATIONS 

It,  Fi,  Is,  Ls.  Tan  Sisos.  QuonNNos  AvmII- 
abk. 

Somplo  Kit,  A  lbs,  Sufficlont  Quantity  af 
Each  SIxo  tor  Ono  Unit— Postpaid  In  U.  S.  A. 

$19.75 


H-F  TIE  POST 


liOv  loM  M*UinlQ«>  IntuU* 
tloo,  Ucturod  StM 

14  40Thre«d>....|7.M/C 

HT.M/M 


AMPERITE  THERMAL  TIME  DELAY 
Single  Pole  Normolly  Open  2.40  ea. 


AC/OC  Soc. 

nsM  ut  ae  nm 

nMT  ut  M  mse 

met  ut  25  mu 

mat*  ut  5  mu 

•  Ediean  Typo  tei  mt3 


VaHe  Delay 
AC/OC  tec. 


SELENIUM  RECTIFIERS 
Full-Wage  Bridge  Typee 


1  Amp. 

2  Amps. 
2V4  Amps. 

4  Amps. 

5  Amps. 
(  Amps. 

le  Amps. 
U  Amps. 
2e  Ampe. 
24  Amps, 
le  Amps. 
39  Amps. 


ROTARY  RELAYS 

Cm  Thsas  relays  era  manufaeturrd 

hy  Pries  Brothsrs  Ca  for  opsra- 
tlon  at  the  roltsea  tndlestad. 
Wl\  .IppUcatian  of  this  roltsim 
^  rsuaea  the  merhsntam  to  rotsta 

- - -  30*.  All  srs  proidded  wtth 

ahsfti  for  uw  with  -tsndsrd  wafer  awiteh  derka 


u/u 

V«ftt 

H  n 

V«IH 

S4/42 

V«tt« 

11#/19#] 

VoHe 

U.2t 

».2f 

U.M 

$9.9$ 

2.20 

5.9# 

9.9# 

U.M 

13.9# 

3.7$ 

4.7$ 

i.7S 

4.$$ 

7M 

12.94 

27.99 

S.M 

•cM 

U.M 

M.9# 

<.7S 

U.99 

2t.M 

49.9# 

•vM 

19.9# 

2S.M 

92.99 

U.U 

24.9# 

M.99 

99.99 

U.M 

11.9# 

39.1# 

*9.99 

UeM 

19.9# 

. 

aSwM 

4SwM 

Volte 

Mfr.  No. 

Swileh 

Sloek  Pries 

O.C. 

Ohnw 

Priea 

Ztnith 

Dacha 

N<l 

Eaeh 

9 

8.3 

75-17 

_ 

Nooe 

R254  lIJO 

6 

8.3 

75-I8A 

Noee 

R255 

1.80 

9 

8.3 

75-I5A 

— 

None 

[Oramie 

R256 

1.80 

14 

2/125 

5228 

85G37V  8(IA.  IC 

R257 

ISO 

[2A.  IB 

14 

2/125 

41M 

85GI3V  2^ 

(3A,  IC 

13B 

R258 

128 

28 

7/230 

75-1 

-  2i 

fIC.  IB 
llB.  1C 

R259 

100 

28 

7/230 

77-1 

-  2< 

r2C.  IB 
ilB 

R250 

100 

ULTRA  SENSITIVE  RELAYS 

KURMAN  BK36  —  Nom- 
Insl  Opsrstins  Charse- 
terldics,  11,000  Ohms. 

0  4  Ms.  4V  DC  8PDT. 

.Idjuitabls  rontsets  and 

arnisliire.  #R277,  10  far  dfcnfc^lldlbj^ 

$55.90.  109  far  5479.99. 

$5.95  each 


SIGMA  9RJ;  5009  ohms  Her- 
mrtlrslly  isslsd  BPDT;  1.5 
ms.  DC,  *R28I 


$6.95  each 
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ind 
f  ax 


We  are  pleased  to  annovince  March  occupancy  of  new  enlarged  quarters  for 
Weston  Laboratories,  Incorporated.  This  latest  expansion  provides  us  with 
almost  20,000  square  feet  of  space  exclusively  dedicated  to  the  manufacture 
of  high  quality  test  equipment.  May  we  have  the  opportunity  of  quoting  on 
your  needs?  A  partial  listing  of  those  pieces  of  military  test  equipment  which 
is  available  follows: 


TS-IAM 

TS-IA/AP 

TS-SA/U 

TS-10A/APN-1 

TS-II/AF 

•TS-lt 

•T8.13 

TS.14 

TS-ISB/AP 

TS-ld/APN 

TS-11 

TS.19 

TVII/AP 

TS-I4/APM-1 

TS-fB/lSM 

TS.J7/TSM 

T$.ltA/TPC.1 

TS-II  AP 

T$-J4AP 

TS-14A/AP 

TS.U/AP 

15-36/ AP 


;  15-46/ AP 
l$-47/AP* 
TS-1B 

n-51/APO-4 
15-39/ AP 
rS40/U 
il5.61/AP 
1 15-61/ AP 
!rS43/AP 
115-64 

15-76/ APM-3 
1 15-75 
1 15-57/ AP 
15-59/ AP 
15-91 

15.96/1PS-1 
1 15-95/ AP 
1 15-100/ AP 
15-101 /AP 
15-1 01/ AP 
15-1 05/ AP 
1 15-110/ AP 


115-111/CP 

1S-197/CPM.4 

15-303 A/G 

1-111-5 

IF-11/C  1 

1*1S-117/GP 

15-195/CPM-4 

:  15-31 1/F5M-1 

1-116 

15-159  I 

15-11S/AP 

15-103/ AP 

j  15-3111 

1-1 10  A 

15-159 

•15-1 19/ AP 
|15-117/b 

15-104/AP 

15-114/U 

1-1345 

AN-PN5-1  ' 

15-109/ AP 

15-115 

1-1 17  A 

BC-111C)  i 

115-131/AP 

15-110/MPM 

15-315 

I-139A 

BC-376 

1 15-141/ APG 

15-115/UP 

>  1S-199A/U 
15-363/U 

1-145  1 

BC-415 

I15-143/CPM-1  1 

15-110/15M 

1-147 

5C-439 

;lS-144/lRC-6  1 

15-116A 

15-379 

1-191 A  ' 

BC-535 

;  15-146 

15-130/5 

15-377/U 

I-167A 

5C-906/D 

•15.147/UP 

15-133/lPN-l 

1S-359/U 

1-177  1 

BC-949/A 

•15-145/UP 

15-119A 

15-411 /U 

11-175  1 

BC1060/A  1 

115-191 

15.191 

15-437 

I-196A 

5C-1066/A 

5C-1101/A 

•15-199  ' 

15-163 

1-96 

II-195A 

'15-170/APN.9  1 

15-165 

1-615 

1-105/A 

IBC-1103 

115-171/UR  { 

15.170A/UP 

1-53  A 

1 1-111 

501 136/ A  1 

115-174/U  I 

15-151 /IRC-l 

1-95/ A 

i-ni/A 

5C-1155/A  1 

115-173/U 

i  15-159/OP 

1-95/ A 

!  1-111 A 

BC-1157/A  ' 

1 15-154/ AP 

115-193 

!l-106/A 

!  1-115 

5C-1177 

115-159/U 

1 15-194/U 

11-114 

1-133 

!  BE-67i 

I15-191/CPM-4 

15-197/U 

1-115 

IE-11 /A 

LAD 

15-194  CPM-4 

15-101 /U 

'  1-1 11 

IE-36 

LAF 

ME-11 

OAA-1 

OAW 

P4E 

SG/OU 

1AA-16EA 

1SS-4SE 

15X-35E 

15X-4SE 

115-455 

nX-10RH 

1UN.9HU 

UPM-13 


*(>r  naw  miDiirtctiira. 
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/f  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A.  C. 

SYNCHRONOUS 

MOTORS 


INVERTERS 


110  Vt.60  CycU 

NAYDON  TYK  UOO,  1/240  MM 
HAYDON  TYOl  UOO.  1/M  RFM 
HAYDON  TYPI  1M0.  4/S  RPM 
HAYOON  TYPI  1MO,  1  RPM 
HAYDON  TYPE  UOO.  1  1/S  RPM 
TELICHRON  TYPI  RS.  2  RPM 
TILICHRON  TYPE  RC.  M  RPM 

HOLTZER  CAROT,  TYPE  RRC  2S0S.  2  RPM. 
M  •!.  1  M. 


SERVO  MOTORS 

PIONEER  TYPI  CK1,  2  0  400  CYCU 

PIONEER  TYPI  10047*2-A.  2  0.  400  CYCLE. 
wlHi  40:1  raOiKtlon  §•». 


D.  C.  MOTORS 

RODINE  NPH6-12.  27  VTS..  fovariMr 
trMM.  Mnftmt  i»*>4  3400  RPM.  1/SO 
H.P. 

DELCO  TYP  S04R7S0.  27  VTS..  1M  RPM. 
bMilt  In  brak*. 

DUMORI.  TYPE  IIY2PR.  24  VTS..  S  AMP., 
.OS  H.P.,  200  RPM. 

GENERAL  ELECTRIC.  TYPI  SRAIOAJUD. 
27  VTS..  110  RPM.  1  M.  1  ft.  torqM. 

GENERAL  ELECTRIC.  TYPE  SRA10AJS7C. 
27  VTS..  2S0  RPM.  R  os..  1  M.  fofaoo. 

RARRIR  COLMAN  ACTUATOR  TYPI  AYLC 
S091,  27  VTS..  .7  om*..  1  RPM.  SOO  M. 
lb*.  foraiM. 

WHITE  ROGER  ACTUATOR  TYPI  4tOS.  12 
VT..  I.S  NNi#..  1V%  RPM.  7S  bi.  Ibt. 
torquo. 


AMPLIDYNE  AND  MOTOR 

AMPLIOYNE.  GEN.  ELEC.  SAMS1NJ1SA  In- 
aot  27  vts..  of  44  amo.  ootpot  40  rt*.  at 
R.R  amp..  S30  watts. 

MOTOR.  GEN.  ELEC.  SRAS0U22,  armaturo 
40  vts.  at  0.3  amp..  fioM  27  vts.  at  2.0 
amp.  Vt  H.P.,  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AY1.  AYS,  AY14G.  AY14D.  AY20. 

AY27D,  AYStO.  AYS4D. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  4  TRANSMITTERS. 

TYPE  S007-17,  sinpio,  lad.  dial  pradootod 
0  to  340*.  24  vts.,  400  cyclo. 

TYPI  4007-30,  doal  lad.,  dial  pradoatM 
0  to  340*,  24  vts.,  400  cyclo. 

TYPI  4SS0-2-A.  Transmitter.  2:1  pear  ratio 
24  vts.,  400  cycle. 


WINCHARGIR  CORP.  PU  U/AP.  MG7I0, 
Input  24  vts.  M  amps,  outputs  IIS  vte.. 
400  cycle,  4.S  amp.,  1  phase. 

HOLTZER  CAROT,  TYPI  140P,  Input  24  vts. 
at  34  amps.,  output  24  vts.  at  2S0  VJL. 
and  IIS  vts.  at  SOO  V.A.,  both  400  cycle, 

1  phase. 

PIONEER  TYPE  12117,  Input  12  vta.,  output 
24  vts.  at  4  V.A..  400  cycle. 

PIONEER  TYPE  12117,  Input  24  vts..  output 
24  vts.  at  4  yjk;  400  cycle. 

WINCHARGIR  CORP.,  PU/7,  MG2S00  In¬ 
put  24  vts.  at  1M  amp.,  output  IIS  vts. 
at  21.4  amp.,  400  cycle,  1  phase. 

GENERAL  ELECTRIC,  TYPE  SD21NJSA,  In¬ 
put  24  vts.  at  3S  amps.,  output  IIS  vts. 
at  4RS  VJk.,  400  cycle,  1  pboso. 

LELAND,  PE  210,  Input  24  vts.  at  *0  amps, 
output  IIS  vta.  at  I.S  K.V.A.,  400  cycle, 

1  phase. 

LELAND,  TYPE  DJL.  Input  20  vts..  at  12 
amp.  output  IIS  vta.  at  IIS  VJk.,  400 
cycle,  3  phase. 


ENGINE  HOUR  METER 

JOHN  W.  HORRS,  MODEL  MI-277  records 
time  up  to  1000  hours,  and  repeats, 
operates  from  20  to  30  volts. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  I.  CARRON  PILE. 
Input  21  to  30  volts  D.C.  repulotod  out¬ 
put  1R.3S  vta.  at  S  amp. 

WESTERN  ELEC  TYPE  RC4S7R,  Input  110 
to  120  volts  400  cycle.  Output  variation 
0  to  7.2  ohms  at  S  to  2.7S  amps. 

WESTERN  ELEC,  TRANSTAT,  Input  IIS  vta., 
400  cyclo  output  odiustablo  from  *2  to 
IIS  vta.,  raNng  .S  K.V.A. 

AMERICAN  TRANS.  CO..  Transtat  Input 
IIS  vta.,  400  cyclo  output  7S  to  120  vta. 
or  0  to  4S  volts,  rating  .72  K.V.A. 


SYNCHROS 

1  F  SPECIAL  REPEATER  IIS  vt.  400  cyclo. 
2J1F1  GENERATOR,  IIS  vt.  400  cyclo. 
2J1F3  GENERATOR.  IIS  vt.  400  cyclo. 
2J1G1  CONTROL  TRANSFORMER  S7.S  vt. 
400  cycle. 

2J1H1  DIFFERENTIAL  GEN.  S7.S/S7.S  vt. 
400  cycle. 

SG  GENERATOR.  IIS  vt.  40  cycle. 

SDG  DIFFERENTIAL  GEN.  «0/t0  vta.  40 
cycle. 

SHCT  CONTROL  TRAN.  00/SS  vta.  40  cycle. 
SCT  CONTROL  TRAN.  90/SS  vta.  M  cycle. 
SSDG  DIFFERENTIAL  GEN.  90/90  vts.  400 
cycle. 


ALL  PRICES 
F.  O.  0. 
GREAT  NECK 
N.  Y. 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC.  GEN.  TYPI  ANBSS1-1, 
Pod  mounting  3  phase  variable  frequency 
eutput. 

GENERAL  ELECTRIC.  GEN.  TYPI  ANSI31-2. 
Screw  mounting  3  phase  variable  fra- 
quoncy  eutput. 

GENERAL  ELECTRIC,  IND.  0DJ13AAA, 
worhs  In  conjunction  with  above  genera- 
ters,  range  0  to  3S00  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPI  FD4-23.  27  vta.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

0TJ9-PA0  TRANSMITTER  24  VTS. 

0TJ11-  INDICATOR,  dial  0  to  340*.  34 
vts. 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFC.  CO.  MODEL 
SPS-130.  Input  voltage  200  or  230  voHs, 
40  cycle,  3  phase,  21  ampe.  Outpsrt  20 
volts  at  130  amps,  continuous  ^ty,  0 
point  top  twitch,  voltmotor  ummotor, 
thermo  reset  oil  on  front  panel. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSIM- 
OLY  Saturable  reactor  type,  designed  to 
supply  variable  voltoge  to  a  servo  motor 
such  os  CK1,  CK2,  CKS  or  10047. 

SPERRY  AS  CONTROL  UNIT,  port  No. 
444034. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER.  part  No.  4S40S0. 

SPERRY  AS  DIRECTIONAL  GYRO,  part  No. 
4S4029,  IIS  vt.  400  cyclo.  3  phase. 

SPERRY  AS  PILOT  DIRECTION  INDICATOR, 
part  No.  44S242  contaliM  AY  20. 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  Oi 
RANK  IND.,  port  No.  21S00,  20  vta.  D.  C. 

TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
part  No.  01000A3. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
typo  12074-1-A,  IIS  vt.  400  cyclo. 


363  GREAT  NECK  ROAD.  GREAT  NECK.  N.  Y 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NE100  u-  s.  bport  Lieenee  2140 
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POWER  TRANSFORMERS 


FILTER  CHOKES 


131  Liberty  St.,  New  York  7,  N.  Y.  DeptWyM  Chas.  Rosen  Phone:  DIgby  9-4124 


CIRCUIT  BREAKERS 

AM  UU— Ml  2IVDC  M  AMP . 

AM  UU— IMi  2tVOC  Ut  AMP . V 

KA-4MV.  US  AMPS,  UP  TO  UM%  OVCMO 
lUTING.  TRIP  ADJ.  M  MIN.— INST... 


FLEXIBLE  COUPLING  SHAFTS 


SHOCK  MOUNT  RACKS 


DYNAMOTORS 


1S/2C  la.c 

ft.t 

2B  t.U 

77  l.Ti 

12/24  4/2 

12  9.4 


CERAMICON  TYPE  CAPACITORS 

MMF  mmr  mmi 


rR94  29  19  m 

INVERTERS* 

Pt-219-Mi  IfiOMti  29  29  VDC.  92  mmp, 
999  cy  IMt  N*«r. 

Pt-294i  Inpitti  29  «9«.  99  mmrn*.  Owtpi 
«plt-pwip«.  Dlniil9*i9H'tl9H'._  Ht 
LCLAND  Np.  19994t  INi  29  VDC.  12A. 
499  CV  9  PNA9C.  CXC.  CON* . 


$5.00/100 


COAX  CARLE 
ROI/U 
ROS/U 
R«M/U 
Ron/u 
Ron/u 


PNASC-SHIPTINC  HELMHOLTZ  COILS 

S-MS  DEGREES  .  . 

RLEEOER  RESISTOR,  TVPE4IA.  MM 
OHM  UW,  7SM  OHM  SW.  IS  OHM  - 
m,  21  OHM  -IW  WITH  MTG.  RRACK  . 
SA4A/APA-1  M«t«r  Driiiwi  C«ailal  AnI. 
Switch  DPDT,  CwitiniMuc  Owcratlan  frwn 

24VOC.  Cwnalctcly  EixIccM . 1 

MP.22  MAST  BASE  McMU  Antenna  Maunt 
SAIA  APN-l  Altitude  Umit  Switch  far 

APN-1  Altlmctar  . 

ALTITUDE  INDICATOR  tor  APH-l . 

C-M7-0  Final  PJt.  Call  tor  BCfU  2-S.S  MC, 
Varlahic  Link 

RA>74  Pawer  Supdiy  tor  Super  Pra  . 

J.17/ARC-S  JunctiM  Bai  lar  ARC-S . 

J  22  AiU-S  Junetton  Bai  . 

SUPERSONIC  CRYSTALS,  Rachalle  call. ... 
MOTOR,  24Wc.  1  HP  MM  rpm.  New  . 

TV  LEAD-IN  WIRE.  MS  ahme,  Hl-Q, 

La-LaM  h7.M  M 

BC  MS  ANTENNA  TUNING  UNIT,  NEW  ... 

m  APN-4,  New,  With  Tubac  . 

IDS/APN-4.  Naw.  With  Tuhac  and  Cryctai  . . 

A-S2  Phantam  Antenna  . 

2  Mater  Chafce,  IMS  MA.  2S-144  .  .  S' 

Supareanic  Cryetal  Haad,  M-1,  22-27KC 
MI.2  . 


MICA  CAPACITORS 

CM-4S— 2S00  V.  TEST 


CM-SS— 2500  V,  TEST 

Prict  MPO.  Prtca  MF 

ss.2t  .Ml  .IS  .sn 

.2t  .ms  .IS  .m 

.2s  .tns  .u  .m 

.21  .m7  .u  .u 


nant  Tranetorman  USVM-M  epe  Input 
NptIna  E 

S.SV/2.SA.  2.SV/7A.  2.SV/7A.,  7SM 

VOCTeat  .  .  S 

t.lV  1.SA  . 

4V.  ISA,  2.SV/1.7SA  . 

SV  .2SA  . . .  . 

S.2SV  21A,  217.7SV  S.SA  1 

21MV/2.SA,  ISV,  lA,  7.2V/7A.  S.4V  ISA, 
S,4V  2A 

S.SVCT/1A,  SVCT  SA,  SVCT  lA 
7.2V/21.SA,  t.SV  S.m,  SV  SA,  SV  lA 
ItV  *>.  4.SA  ar  UV  «  LSA  . 
t.l'2.SA.  2e2.SV/7A 

2.SV  2.SA,  7V/7A,  TAP  2.SV  2.SA,  ISKV 

Taat  .  .  .  1 

S.SV  lA  7MVTaat . 

4.SV  .SA,  7V  7A  . 

2iSV  A  SA,  2IKV  Taat  .  2 


INTERPHONE  TRANSFORMER  SET 

All  year  awa  Intarphona.  Kit  oanaliU  at  l-lni 
Traatfarnar  (Matehat  4  ar  S  OHN  8PKR  ta  Gri 
aad  l-Ovtput  Traaifaraiar  (Matchaa  SOLS.  3Sl 
2SLS,  ata..  to  4  or  S  OHN  gpaakar  Sat  Rl  A 
af  2  XNRS.  ONLY  . " .  91.0 


Prica 

S2.7t 

4.St 

12S.M 

7.tS 


12-14V  SUPPLY  KIT 

Oallaart  I2.I4VOC  at  3.SA  tnm  I  ISV. 
caatalai  I — Traatfaraiar  Ralad  It.SV,  4A. 
I  Saltalaai  RactlSar,  F.  W.  Bridit . 


RECTIFIER  TRANSFORMERS 


Prt:  IISV,  SO  Cy.  Sae:  2SV/3.IA.  2SV/S.4A 

7.SV/I4A  . 

PrI.  2IS/2IS/220/22S/210/73S/240V.  60  Cy.. 

Saa:  n/IO/7.S/$VCT  •  ISA . 

Pri:  IISV  M  Cy:  Saa;  S.IV  •  I.SA.... 

PrI:  IISV  M  Cy.  Sae:  lESV  •  SA.... 


Eatily  eeavertad  ta  aa  Ideal  later. 
Caaiaiunicatleat  ut  far  eNee.  haa« 
ar  lactary.  Orlalaal.  New  RA  yi 
w/eaavar«laa  dlairaai... 


MAIL  OKDEKS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C  O  D. 
RATED  CONCERNS  SEND  P.  O.  AU  MDSE.  SUBJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 
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C  O  M  M  UNICATIONS  EQUIPMENT  C  O 

7u^^n!lllPvn^^Br«TcR0WAV?C0MP0NE^^ 


MAGNETRONS 


PalM  Balkhtad.  rcml- 

thru.  Flu  rO-M  Comwctor — 

shown  . tIS.OO 

AFQ.I3  PULSE  MODULATOR. 
PuIm  Width  .5  to  1.1  Mlrro  Hm-. 
Hop.  rsu  614  to  1348  l*pii.  Pk. 


1*WT  out  15  KW  Eovrgr  0.01*  Joules . *40.00 

''^'?;^,ri!i:*J„““““'-ATOR.  Pk.  power  50  smp.  14 
A-W  (1100  KW  pkl ;  pulse  rau  100  PP8.  1.5  mlrrosee 
PuIm  line  Imjpedsnce  50  ohms.  CIrrult  series  rhsrglns 
terslaa  oJ  DC  Resononre  type.  Uses  two  705- A's  »» 
rertiners.  115  ».  400  cycle  Input.  New  with  *11 
‘'*'>es  . .  . 


PULSE  TRANSFORMERS 

G.E.  *  K273I  Repetition  R»te:  *35  PPS.  Pri.  Imp: 
M  Ohm*.  Rec.  Imp:  450  Ohms,  Pulse  Width:  1 
Mlerosec.  Prl.  Input:  0.5  KV  PK  Rec.  Output: 
28K\  PK.  Peak  Output:  *00  KW  Bin»r  1.7.5 

Amp . 165  0* 

U-(0I9«  Pri:  4  5KV.  OTA  Pk  Rec;  18KV.  16A.  PRR 
.1.50-500  Cy.  Durstlon  1.3  usee .  $42.50 


G.E.K.-2745  .  139.50 

G.E.K.-2744-A.  11.5  KV  Hlih  snltsce.  3.1  KV  Low 
Tolt*«e  «c  100  KW  oper  (170  KW  msx.)  1  ml.rosee 

or  1  ralrroeec.  40  600  PP8 . 139.50 

W.E.  DI6927I  HI  VoH  inoet  (wise  Transfermer  .127.50 

G.E.  K2450A,  W'lll  reeelre  13KV,  4  mlcro-seennil  pulse 
on  prl  secondary  dellsers  14KV.  Peak  power  out  10(1 

KW  (J.  K  . *34.50 

G.  E.  K2740A.  I*uli*  Input  line  to  macnetrnn.  .  136.00 

Ray  UX  7*90— Pulse  Output  Pri.  5».  sec.  41s _ 17.50 

Ray  OX  0442  -Pulse  Inserston-  -40?  -r  40t .  17.50 

ray  UX73*I  . *5.00 

PHILCO  352-7250.  352-7251.  352-7207 
UTAH  1332.  9270.  9341. 

RAYTHEON:  UX8093.  UX59** .  *5  *a. 

W.E.:  D-I663I0.  0-1(63*.  KS  9000.  K8994*. 


DELAY  LINES 

0-16*1*4:  0.5  mlerosec.  up  to  1000  PPS  18(1(1  nhm 

'"f  . 14.00 

0-170499:  15/.50/.75  micrusec.  8  KV  .50  ohms 

. IIS.IO 

0-165997:  114  mlerosec . 17.50 

RCA  255(06-502.  2.2a  sec.  1400  ohms . 12.00 


PULSE  NETWORKS 


■  ■  G.E.  »*F.1-5  2000  .50P1T.  6KV  "¥/•  clr- 

citlt.  3  sections  .5  microsecond,  1000  PPH 

50  ohms  Impedance  . 16.50 

I5A— I-400.M:  15  KV.  "A"  CKT.  1  ml 
crosec.  400  PP8  50  ohms  imp...  137. 50 
G.E.  Sir,  (3-84-8101  (8-1  24-4051  .50P4T: 
.1KV  -E”  t'KT  Dual  Inlt;  Unit  1.  3 
sections.  0.84  Mlerosec.  810  PPR.  .50  ohms  Imp: 
I'nlt  1,  *  sections.  2.14  mlerosec.  405  PPR.  50  ohms 

Imp . 16.50 

7-5E3-I-200-67P.  7.5  KV.  •'E"  Circuit.  1  mierneec. 

200  PPR.  67  ohms  Impedance  3  sections . 17.50 

7.5E3-3-200-6FT.  7  5  KV,  "E”  Circuit.  3  mlerosec.  100 

PPR.  6  ohms  Imp  3  sections . 112.50 

S755:  lOKV.  12usec.,  375  PPR.  50  ohms  Intp. .  $27.50 
>754:  lOKV.  0.85usrc..  750  PPR  .50  ohms  Imp.  127.50 
KS8S65  Charoin*  Choke:  115-15014  4*  .02A,  31  4011  » 

(ISA.  SO. 700V  Corona,  2IKV  Test . 137.5* 

G.E.  2SES-I-3S0-50  P2T.  "E  -  CKT.  1  Mlerosec  Ihilse 
(<e  3.50  PPR.  50  ohms  Impedance . 169.50 


TEST  EQUIPMENT 

•  Sl«nal  Gan. 

HCA  71SA.  17*-5M  MC _ 

1M.M 

•  SlgiMl  Oan. 

2BA  MIcrwvwItar. . 

175.M 

•  TBIM 

Altimatar  Twst  Bat  . 

.  S2.M 

•  TB  K/AP 

AHImalar  Taat  Bat 

•  TSM 

Wawar  RGalar,  1  CRB. 

•  TS47'APN 

Taat  Oac.  fS-SSM  MC . 

325.M 

•  TS  M/AP 

Blatrad  Una.  Sii  PNC  _ 

.  .12t.M 

•  TS  127/UP 

W  avamatar,  MG-7GG  RNC 

72.M 

eTSS9  AP 

Wavamatar.  S4B-IGGt  RAC . 

71.M 

•  Tt  7t/AP 

Pwr.  Metae.  2*t-tM  RIC 

•  Tt  IM/AP 

Cche  Baa,  2*t*-27M  MC 

0171*12  .  ll.M 

0172115  .  1.1* 

01(7176  1.1* 

01**M7  l.M 

01(72**E,  0171*5*  1.1* 

S**A.  27.R .  1.1* 

01(*4*1  .  2.1S 


S  BAND— 3''  X 1 1 W'  W.Gs  10  CM. 

DIRECTIONAL  COUPLER,  Broadband.  M  db.  Coup- 
line.  Tiw  "N"  Takeoff.  Complete  with  all  Hardwaie. 

N**y  >  CABY-4IAAN  1 . *37.5* 

WAVEMETER  1700-3400  MC.  Reaction  Type  with 

counter  Dlal--Mf(..  W  E.  . 102.M 

REACTION  WAVEMETER.  Mf(.  O.E.  3000  3700  MC. 

Mlsc.  Head  . *125  00 

LHTR  LIGHTHOUSE  ASSEMBLY.  Part  of  RT39 
APO  5  *  APO  15.  Recelser  and  Trans.  Caritlea 
w/assoc.  Tr.  Caslty  and  T>pe  N  CPIAl.  To  Reesr, 
Uses  1C40.  SC43.  IB17.  Tunable  APX  1400  2700 

MCR.  RlUer  PUted . $4*.5« 

BEACON  LIGHTHOUSE  carity  10  cm.  Mf(.  Bernard 

RIcy.  each  . $47.5* 

MAGNETRON  TO  WAVEGUIDE  Couplar  with  711.5 

Dupleier  Carity,  (old  plated . *45.0* 

RT-3*/APG.(  10  cm.  Ukhthouse  RF  head  e/o  Xmtr.- 
Recrr. -TR  carity,  coropl.  reccr.  A  30  MC  IF  strip 
usina  6AK.5  (1040.  1C43  1B27  llneupl  w/Tubes. 

72IA  TR  BOX  complete  with  tube  and  tiinln*  pluni- 

ers  . *12.10 

McNALLV  KLYSTRON  CAVITIES  for  70TB  or 

2K28  . $4.0* 

F  29. 8PR-2  FILTERS,  type  "N”  Input  and  output 

HI  Pass  riser  1000  MC . 112.5* 

WAVEGUIDE  Tt)  14'  RKJID  COAX  "DOORKNOB  - 
adapter  choke  flange.  Rllser  plated  broad  hand  132.5* 
ASUA/AP-IO  CM  inck  up  Dipole  with  ".N"  Cables 

54.50 

OAl  ECHO  BOX.  10  CM  TUNABLE . 522.50 

HOMEDELL-TO-TYPE  "N"  Male  Adapters.  W.E. 

>1)167284  . $2.75 

I.  F.  AMP  STRIP:  ;<()  MC  110  d.b.  gain.  2  MC  Band¬ 
width.  uses  6AC7-S-  -with  rldeo  detector.  l,esa 

tubes  . *24.50 

POLYROO  ANTENNA,  AH31/APN-7  In  Luclte  Ball. 

Type  -N"  fetd  . 122.5* 

ANTENNA.  AT49A/APR:  Broadband  Conical.  300 

3.100  .MC  Type  "N"  Feed . *12.50 

"E"  ar  "H"  PLANE  BENDS.  DO  Deg  less  flanges 

*7.5* 

COAXIAL  FILTER.  P3/APR  1.  DO  PARR.  BKIAIW 
400  M(^  . 532.50 

Vt"  RIGID  ZOkX—yt"  Is  Cs 

ROTARY  JOINT,  Rtub-supportad.  UO  4('UG  45  flt- 

tlngs  . $27.50 

I*  CM  STABILIZER  Carity.  tunable,  standard  Uri4e. 

UP  45  flttlngs  . $45.00 

RG  44/U  RIGID  COAX,  stub  support.  5  ft.  sections 

with  U(i46.'Uli45  connectors  . *12.50 

RT.  ANGLES  for  abore . 54.50 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pick 

up  l(8>p  IS.OO 

SHORT  RIGHT  ANGLE  BEND,  with  pressurizing  nlp- 

^le  . *3.00 

jIO  coax  to  flex  coax  connector . 13.50 

RT.  ANGLE  BEND  15'  L.  OA . 13.50 

FLEXIBLE  SECTION.  15  L.  Male  te  female  $4.25 
's'  RIGID  COAX.  BULKHEAD  FEED-THRU  114.00 

X  BAND— 1"  X  W'  W.G.  3  CM. 

CROM  GUIDC  COUPLER.  Main  ! 
SMttofi  7*  I*>nf  with  ftO 
ljen<l  IK  Plane  1 .  3 ‘4*  radliin. 

HT«»a<1haniltMl  rmipling  fltnire  U 
‘1^*-  Inilfliiuallv  raltbraieil.  .(22.50 
I*  X  •  j*  wavafviOa  In  5'  lengthi*. 

3t»  flange  to  r<*4»  tuner .  57  50 

R»tatlnf  laifitt  supplied  either  with  or  without  <le<*k 

mounting  With  1'1140  flangeM . itch  117.50 

BulkhaaO  Faed-thru  AttaaiMy  iAn  Hhomni ...  .115.00 
PrtMMra  Gaata  Sactian  15  Ih.  gauge  and  pre«4d 

nipple  .  »10  M 

Prsssurs  Gauge.  15  Ihs . 52.50 

WatteguiOe  Section  12'  long  choke  to  corer  45  deg 

twist  A  114'  redlus.  90  deg.  hend . 54.50 

Twist  90  6s*.  .5"  ehoke  to  eoser  w/pres  nipple.  56.50 
Wsssfulds  Swtisn  214  ft.  long  sllser  platM  with  choke 

flange  . .$5.75 

Rattry  |el»t  choke  to  rhnke  with  deck  mounting.  .117.50 

3  cm.  mitara*  albew  "K"  plane . 

UG  36  Flan(as . *  05 

90  d*(raa  tlbaws.  "F."  or  "H  "  plane  214*  radius. *12.50 

45  dttrat  twist  .  $0.00 

APS-4  Undsr  Bslly  Aissmbly.  less  tubes  5375.00 


MICROWAVE  RECEIVER,  3  CM. 

SENSITIVITY:  10-13  MICROWATT  COMPLETE 
WITH  L.O.  AND  AFC  MIXER  AND  WAVEGUIDE 
INPUT  CIRCUITS.  6  I.F.  STAGES  GIVE  APPROXI¬ 
MATELY  120  OB  GAIN  AT  A  BANDWIDTH  OF  1.7 
MC.  VIDEO  BANDWIDTH:  2  MC.  USES  LATEST 
TYPE  AFC  CIRCUIT.  COMPLETE  WITH  ALL 
TUBES.  INCLUDING  723A/B  LOCAL  OSCILLATOR 

5175.00 


K  BAND— </2"x  i/4"  W.G.  1.25CM. 

APB-34  Ratatlag  iaint  . 549.50 

Right  Angla  Band  K  ot  II  Plane,  specify  combination 

nr  cnuphng’O  deatred . 512.00 

45*  Bang  K  nr  II  Plane.  rh(»ke  to  corer . 512.00 

Mltarad  Elbow,  corer  to  corer .  54.00 

TR'ATR'Bi^lan.  Plioke  to  corer . 54.00 

Flaxibla  Bactlan  I'  choke  to  choke . 56.00 

*‘B”  Conra  Phoke  to  corer . 54. *0 

Adagtar.  round  to  aquare  corer . 55.00 

Faadbaefc  to  ParahuU  Horn  with  preaeurtxed  win¬ 
dow  . $27.50 

90*  Twlat  . 510.00 


Taka 

Taka 

Taba 

tJtT 

IJ49 

TtORV 

till 

U61 

7tS-A 

till 

TOO 

710-A 

tin 

706 

OK  6t 

tJtO 

t)6t 

OK  61 

tilt 

1J11 

OK  60 

tllT 

5J10 

tl56 

tilt 

tin 

71  ROY 

tilt 

400  CYCLE  transformer: 


(AN  Prtwsarlaa  UIV,  dSS  Cycles) 


IIA(4*S-1 

Min2 

MlS*9-tSl 

tsut(-m 

UXSSSSC 

NASdSS-l 

T-4US2 

1S2-T(M 

KS  *33* 

IW-7474319 

KS  t*t* 

520*6* 

32332 

**0(U 

(*OU( 

3S1633A 


7S03S01 

IM-747431( 

(6-0-46 


6*(VCT  @  3S(MA,  (.SV.'.SA,  (.IV  (A. 

*V,'*A  . I*.** 

••(S/KS*  a  32IMA .  (.M 

4(4SV/2MINA  .  17.M 

MttV/m  RIA.  (V.-tSA .  22.(S 

U,(StV  X(MA  U.(S 

7SivCT/.lI7A.17UVCTMnA  .  .  (.IS 

T6SVCT /3MINA,  (.3V  (.(A.  (.3V  LIA 
(.3V/.6(A,  (V/CA  .  (.H 

2X2.(V/2.SA  (2KV  TEST  (.3V  LMA, 
12SS/1(SS/T(  OV  &  .(S(A  7.46 

U4SV  l-MRU,  X(v7t.7(A.  2.(V  1.TSA 

(KVTast .  iM 

33tVCT/((IMA.  4.(V/3A,  (.SVCT/2SA, 

2X(.3VCT  (A .  .  4.76 

2.(V  1.TIA,  (.3V,'2A-  (KV  Tas( ....  2.36 

13V  (A  .  2.49 

2.77V  a  4.2SA  3.41 

94SV/7IMA,  IttV  '.UA .  4Jt 

**(VCT  .inA,  IV  3A  .  3.7* 

IttVCT  4SINA,  SVCT'3A  ...  3.4* 

7t*VCT  tSINA,  iV/IA.  4V  l.TIA . . .  4.24 

2t4*V  4IMA,  3W  VCT.  13MMA  S.H 

llt*V  MINA  TAPPED  42SV  2.IV/IA  3.M 
4.3V, 2.7A.  4.3V/.44A.  4.3VCT  UA..  4.U 
27V  4.3A,  4.3  X9A,  l.MV/.t2A  2.94 

SMVCT  MMA.  4.SVCT  lA.  IVCT  '2A  XT* 
44SVCT  IIRIA.  4.4V,  XIA,  4.4V/.ltA  1.M 

UM-S-UMV  .  1.71 

IVCT  -•****  KVA  1.T* 

4.1V/1.1A.  4.1VCT/S.IA,  XIV,  XIA, 

2.tV  I.IA  4.14 

S92VCT  UWNA.  6.1V  I.IA,  IV  2A. .  XM 
4.4  T.IA.  1.4V  XIA.  1.4V  2.IA  ...  4.7* 

ALL  CT 

StSVCT  MIMA  .  2.4S 

nitV/.S27A .  4.91 

2tStV/.t*2A,  4UV/.tA.  44V  ISA, 

6.IV  2XSJX  4.1V,  XSA,  IV.SA, 

2XXSV  1.71  .  17.M 

r  INi  UfV.  4M  CV. 

OUTi  7i-12tV,  *.*  Amws. .  IXN 

2X14*V  '.tl4A.  UtV  .U2A.  UStVRMS 

Tsai.  P  O  INX-S  APO-2 .  4.M 

I.SV  2.1A  .  .  X4S 

MMV  1  (NA.  XiV/XTSA,  X4V/XtA, 

IV/ 2A,  4.IV/.1A  P,  O  ID-M.  APO- 
U .  4.M 


MICROWAVE  ANTENNA 
EQUIPMENT 

?AT49A/APR  Broadband  Canleal,  100- 
3300  MU  Type  N  Fred.  lAR  HHOWNi 
SI2.M 

AS-ll/APN-7:  10  rm  Pnlyrod  In  Lurlte 
lull.  Type  N  Fitting  Unsx  Fred.lSl.M 
Rtlay  Systam  Paraballe  rrflnrtors  approx, 
range  Itinn  to  6000  Mr.  Dlmensl(gis 

lU*  X  .1'  N.yr  . IIOO.M 

OIgws  for  ahinr . tl2.M 

TOY  "JAM"  Radar  nuallng  antenna.  10  rm.  30  deg. 

beam.  IIS  V  AC  drlre  New . IISO.M 

Paraballe  Paal.  Kadlathiu  pattern  approx  25  deg.  In 

bnriuxstal  33  deg.  In  vrrtiral  planes . 135.00 

Cent  Antaaaa.  AR  12.1  Al’K.  1000  3100  me.  Rtuh 

supported  with  type  "N"  roanretor . SI4.M 

ASI4A/AP,  10  CM  pirk  up  dipole  aaay,  rnmpirte 

w.'length  of  coax  and  ".N"  (roimertors . S3.M 

AS40A/AP6-4  Vagi  Antenna.  .1  element  array.  .522. M 
30*  Parabolic  Kefleetor  Rpun  Aluminum  dish. . .  ,*4.8S 

RADAR  ANTENNAS 


AS-U/APS-3 

AS-lf/APS-2 

AS-U/APD-1 

ASM/APT 


AS-US/AFN 

AS-21T/APD-1S 

ATdt/APM 

AS-U/AP 


30'  SIGNAL  CORPS 
RADIO  MASTS 

Complete  set  for  erertlon  of  a  full  flat  top  antenna.  Of 
rugged  plymold  ronatructloo  tclaacoping  Into  3  ten- 
foot  sections  for  easy  stowage  and  traiupoitatlon.  A 
perfect  sH-up  for  getting  out.  HiippUmI  eomplate:  3 
rompUtr  masts,  hardware,  shipping  crate.  Rhipplng 
wt.  approx.  300  lb((.  HIg  Uurpa  No.  tA28*-223-A. 
New  . *4*.M  •ar  mt 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.t.  HEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPIHC  SENT  COD 
RATED  CONCERNS  SEND  P.  0.  ALL  MDSE.  SURJECT  TO  PRIOR  SALE.  AND  PRICES  SURJECT  TO  CHANGE  WITHOUT  NOTICE 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  RE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St.,  New  York  7,  N.  Y.  Dept 


ChoR.  Rosen  Phone:  DIqby  9-4124 


ELECTRONICS  — ftbruarr,  1953 


427 


; 


7 


MILITARY 

ELECTR^ONICS 


SEARCHLIGHT  SECTION 


CwmpMm 


TRANSCEIVER— MODEL  52 

6W.  I-WBJ.  t-obuuMl  imdlo  truamltur-raoil?- 
•r  unit.  Complete  wlUi  tube*,  bntterj  chnrger, 
mlcropbone.  Leee  eryitnl  nod  enteeuin.  Opermtee 
from  6  V.  txutatr.  New . tO-M 


DuUmt  m-A  OedUueoepe  TSU9 

1-TT  Hiekak  Tofae  Ckeeber  T8-1M/TPX 

l-Mt  rU  8Um>  CeMralor  TSI79/ARN 

RPC  Model  M4  MulUewUr  TS-17SAJR 

Hewlett  Peckard  XM-C  TS-l  74/UR 

i-IM  TSI7/TSM  TS17t/UR 

BC-dM  TS-SS  TSin/UP 

BC-IUS  TSIVAP  T8IMA/AP 

IB-U  T8-U/AP  T8X0VAP 

iJn  TSM/AP  TS-Ilt 

I-M-A  T8-4(A/APM-S  TSXtl 

l-m  TS-M/APN  TSSllA/UP 

MMA  TSdl/AP  TSMS/UP 

MM  TMS/AP  1-144 

M4S  TSW  TS-aU/U 

I-XIX  TS9S  UouiloB  Mad. 

I-UX  TSIM/AP  74B  Sic.  Gee 

TS-SA/AP  TS-iet  Boentoe  Type 

TSIOA/APN  TSl  11/CP  lOXP  Sic- Oei 

TSIX/AP  TS-llt/AP  LAD  Sic.  Gea. 

TS16/APN  TSIM  LAB-X 

TS19/APQ  T81X7/U  -LAVOiEPfaq. 

TS-XX/APN  TSISI  Meter:  300- 

T8X4A/ARR  X  T8-1U/UP  «00.Me. 


RC-lX4irF 

RC-XU 

B&XX4 

RC-XM 

RTXVAPSIS 

T-«/APT-t 


APT-1 

APT-X 

APTA 

APT-4 

Mwk  14 

MD4/AP8X 

MD3/APSX 

MDXX/UPNX 

MDXt/APQlX 


TRANSTAT 

11-5  KVASO/M  CTClea.  Commutetor 
0-115  V.  Hex.  100  emit  Good  oood...* 


RECEIVERS— TRANSMITTERS 

ARC-1  PB-IXSAX  RTA/IB 

ARC-X  H-O/APN-4  SCR-SXX 

R-4/ARR-X  BC-7SX-D  TAXJ-X4 

ID-4/APN-4  R-57/ARN  H-09/AHN 

MP-IOG  M  BC-704-A-AM-C  R-l/ARR-1 


T-47A/ART-1S 
Bewetrie  Switch 
4-Pile  Ceraade.  Variabla  Cap. 
4-Pile  Caraaie,  Variable  Cap 
4  Cewtralap-Type.MX-OOS  Cap 
Aaeaadily 
I  CU-X5 


SUPREME  TEST  EQUIPMENT 

Model  OtiU  Tube  and  Bet  Teeter . ;..tM.S0 

Model  CIO  Tube  and  Battery  Teeter...,  00.50 


GAS  ENGINE  POWER  SUPPLY 

m  Kw.  110  V.  M  cpe.  Complete  xae  rncine 
power  eupply.  New,  aitb  epare  parte  P.U.K. 


Tranetat  controlled  to  produce  bleb  roll 
from  110  VAC  60  cycle  eouroe.  Up  to 
VDC  m  50  W.  Metered  bleb  roltace 
KVI  and  current  (lO-XO  MA).  NEW... 


FLUX  METER 

For  inrGMurlng  flux  denilty  between  megnet 
polo*.  He*  two  nmers  in  e^ee  with  e  poten- 
Uoiiiett»r  end  bettpry  for  power  supplj.  R^ge: 
500-4000  UeuM  in  3  eceles.  Requlree  1  betterr 
wbich  mount*  In  ce-se.  NEW . $37.50 


GOVERNMENT,  AIRLINES  & 
INDUSTRIALS! 

iSciid  fpr  PREE  CataiPBiM  No.  112 
,for  complato  Net  of  Military,  Indwc- 
.trkil  and  Aviotion  Eloctronict. 

.WE  HAVE  THE  LAROEST  INVEN- 
>TORY  OP  SUCH  EQUIPMENT  IN 
’THE  UNITED  STATES. 


EQUIPMENT  WANTED! 

.To  moot  govornmont  and  induitrial 
.ordon  wo  urgontly  nood  all  typox  of 
’now  and  uiod  Tost  Egulpmont, 
’Radar,  Rocohrors,  and  Transmitters. 
^WE  PAY  HIGHEST  PRICES.  Toll 
rus  what  you  have. 


MISCELLANEOUS 

MINE  DETECTOR:  8CR-4X5  for  proepectlns. 

mintnc,  etc.  NEW . tU.50 

LP-Xl  LOOPS:  Mod.  LM.  AM.  A.  XxceL  oood. 


■  ■■■■■■■■■■■■■■■■xZWBHaHBBBWIBMW 

Malllat  Address:  P.  0.  BOX  StTd-E,  N.  HOLLYWOOD,  CALIF.  HI 

Odlee-Warehsoee:  7440  VARNA  AVE..  N.  HOLLYWOOD.  CALIF.  HI 

poplar  l-ISIO  *  STaeley  7-4005  *  Cable  Address:  ARR0W8ALEB  ■■I 


PULSE  TRANSFORMER 


L.  A.  HAM  SHACK  SELLS  FOR  LESS 

meters: 

WESTON  •  SANCAMO 
All  NSW  o  All  D.  C.  O  2"  Spsars 

$3.29 

EACH 

3  fe/$9.00 


Tube  bos*  plug  in  tyi>« 

Horo  aro  pradaioa  mado,  high  guaUly  com- 
pool  pulao  tyaasiormara  wound  on  hyposail 
coroa.  Thoy  oro  buUl  in  octal  bokoUto  tubo 
baaoa  and  etm  bo  odoplod  to  many  osoa.  Tboy 
oro  comploloty  imprognatod  and  aoolod. 
SUGGESTED  USES 

A — Blocking  OacUlator,  MulUsIbrator  and 
Scope  Clreulta.  T 

it — WboroTor  Accutalo  Timing  and  Trigger-  I 
ing  are  nocooaory.  31 

A — ^UnoacoUoA  in  dicuit  oppUcotiens  for  *' 
generating  lev'  power  and  low  Toltogo  « 
pulaot.  * 

A — Con  bo  naod  In  rireuits  ntUixli^  ropoUUon  i 

tulao 


M  \  M  0—15  Ms 

0-50  Ma 
0— too  Ma 
0—200  Ma 
0—300  Ma 
0—2  Ma  45.05  0—500  Ma 

Mfg'rs  inguirios:  lots  over  100 

Voltmeter.  9''  eq.  0  to  90  volte . 99. M 

DC  Voltmeter.  9"  eq.  O  to  300  ▼  w/ext  reeletance. 

Compl . ta.M.  9  for  BB.BS 

nr  Ampmeter.  2**  eq.  0  to  .5  emp . 99. 09 

Ampnseter.  9**  rd.  O  to  SO  empe . 99. B9 

Ampmeter.  9"  eq.  0  to  SO  empe . 99.19 

9  fer  99.09 

9**  Rotmd  Meters.  DC.  All  new.  O  to  10.  O  to 
30.  O  to  300  mills.  .  .94.99  eecN.  9  fer  91t.99 
Mllllempmetcre.  9V%''  rd.  O  to  30  mllle. 

BmH  99.99 

Mllllampmetere.  9'*  id.  0  to  SO  me.  0  to  5  me. 

movement  . 99.99.  9  fer  99.00 

Thermocouple.  2**  rd.  300  me.  HF.. . 99.99 

Ceeh  with  erder.  Cellfemie  erdere  pleeee  Include 
9Vii99  Seiee  Tex.  Oleeee  Inelude  epprex.  peetege. 
txceee  refunded.  Whet  hev#  you  in  eurplue?  9ulMnit. 


TYPE  UX  7350 
EMh  Coil— 

Max.  DC  Rm.  ObMt 

1  A  4=  4.020 

2  A  7=4.4^ 
8S4w2.i47g 


iTor  1  MC  and  pi 
.05  MDcrooocond 
Immodiata  DoBvary 


THE  L^CSCC  I  N  I  L  t  C  7  R  O  M  I  C  S 

811  Boysfon  St.y  Boston  16,  Moss.  CO  7~4700 


Ftbniarr,  !953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


SI  n  lilt  I  on  I .  I M  'US  iiiom 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


400  CYCLE  MG  UNITS 

L0UI8-ALLIS  3  UNIT  MG  SET.  Conriatt  of  8  HP 
motor  npormtirr  ot  330/440-3-60  dlrrotly  coupled  to  al¬ 
ternator  with  output  of  US  rolta.  1  ph.,  400  ere.  and 
with  exciter  unit  all  mounted  on  Keel  txxaa.  1.8  K.V.A. 
Price . 3MS.OO 

AMERICAN  400  CYCLE  SETS.  A  prerlNoo  built  motor 
tenerator  Mt  ideal  for  laboratory  teat  work.  Coniliti  at 
10  H.P.  motor  directly  connected  to  alternator  with  out¬ 
put  of  3  KVA,  130/308  Volte,  three  phaee,  400  cyclea. 
With  electronic  exciter— roltafe  reculator.  Frequ.  rarta- 
tlon  ±3% :  Voltaae  rarlatlaa^l48 :  Total  harmonic  cent. 
l.3«.  PRICE . SIS80.00 

GENERAL  ELECTRIC  400  CYCLE  UNITS.  Operate 
at  36  VDC  100  Amp.  Output:  US  VAC  l<b.  400  CPS. 
1300  V. A.  With  filter  eyatem  bullt-ln.  Price. .. .339.30 

WINCHARGER  PU-7/AP:  Input  38  VDC  160  Ampa. 
Output:llS  VAC.  alnale  ph.  3300  V.A.  400  CP.B.  Fre¬ 
quency  and  roltafe  refutation  bullt-ln.  Price..  .307,00 

WINCHARGER  PU-IO/AP  INVERTER.  Type  UOTSO. 
Input:  38  rolta.  60  amp.  Output:  US  roHa,  6.5,  amp.. 
400  eye.,  1  ph.  Brand  new.  Price . 309.50 

PE  100  INVERTERS.  Input  13.5VDC  39A;  Output  U5V 
400  ey.  1.S3A  8009  HI’M . 309.95 

HOLTZER-CABOT  MGZI8.  Compact  3  bearlnf  unite 

for  low  cuimt  400  cycle  output.  Operatire  at  113  VDC, 
3.3  amp.  Output:  110  Volta,  1.0  amp.  1  ph.  400  CPS. 
Brand  new.  PRICE . 379.80 

BOGUE  THREE  PHASE  MG  SETS.  ConelaU  of  Motor 
10  H.P.  operatire  at  330/440-3-60  Self-eic.  alternator 
with  output  of  130/308V.  3<fi.  400  eye.  3  KVA.  Brand 

New  . PRICE.  31850.00 

With  Voltafe  Refulator . PRICE,  31960.00 

BTH  400  CYCLE  M-G  SETS.  Conalate  of  an  alternator 
of  6  KVA  with  output  of  US  roIU.  14.  400  CPS.  V 
belted  drlre  to  10  HP.  motor  operatire  at  330/440-8-60. 
Excitation  prorlfed  by  dry  diak  rectifier.  Complete  with 
field  rheoaUt.  SPECIAL  PRICE . 309S.90 

LOUIS  ALLIS  FREQUENCY  CHANGER  SETS.  Prl;  33 
H.P.  330/440-3  60;  Sec.  lS/10.8  K.W.  3300/3300  RPM/ 
306/330  Volta  33/35  Ampa.  3  ph.  500/360  C.P.S. 

Brand  new.  PRICE . 31350.00 

We  can  aupply  theae  nnita  for  400  cycle  output  and  with 
tranaformera  to  aupply  3  phaae,  wye  output.  Write  for 
further  Information. 


50  K.V.A.  400>w>  MG  SETS 

We  hare  been  fortunate  In  acqulrlnf  a  quantity  of 
KATO  400  Cycle  Altaraatera  that  we  hare  made  up 
Into  motor  fenerator  aeta  and  are  thua  enabled  to 
offer  theae  at  a  rery  attractire  price.  Theae  aeta  con- 
atat  of  a  75  H.P.  Motor  operatire  at  330/440  Volta, 
3  Phaae,  60  Cyclea,  1750  K.P.M.  which  are  coupled 
directly  to  a  aelf-exclted  alternator  arlth  output  of 
50  KVA.  120/308  Volta.  400  CPS.  3  Phaae.  Theae 
motor  generator  aeta  are  BRAND  NEW  and  com¬ 
plete  with  compenaator  for  motor  atartlng  and  field 
rheoatat  for  roltafe  output  control.  Voltage  regu¬ 
lator  can  be  aupplled  at  5100  00  additional  to  price 
aa  quoted.  We  will  be  pleaaed  to  aupply  complete 
.apeclficatlona  relatlre  to  frequency  and  roltage  rarl- 
atlon  and  harmonic  content. 

SPECIALLY  PRICEDI  . 35325.00 


G.  E.  INVERTER  UNITS.  Model  5ATI2IJJ2B:  Input: 
34  VDC.  55  amp.  8000  RPJI.  Output:  115  VolU,  3 
phaae,  400  Cl'S.  750  VA.  and  aecondary  output  of  36 
Volta,  alngle  phaae.  400  CPS.  350  VA.  With  automatic 
roltage  and  frequency  regulation,  built  In.  Rebuilt  and 
warranted  equal  to  new.  Similar  to  Model  153F. 
SPECIAL  PRICE . 397.50 

400  CYCLE  COMBINATION  I  ANO  3  PHASE  MOTOR 
GENERATOR.  Condatlng  of  30  HP  Synchronoua  330/ 
440V.  Motor  V  belled  to  two  aelf  excited  altematora. 
Oeneratorl:  Bogue  5  KVA  130  308  VolU.  3  Phaae,  400 
CPS  with  roltage  regulator,  (ienerator  II :  Onan  4  KVA, 
115  Volta,  alngle  ph.  400  CPS  with  roltage  regulator. 
Motor  and  both  altematora  and  two  roltage  regulatora 
are  mounted  on  welded  channel  Iron  haae  complete  with 
motor  atartlng  compenaator.  SPECIAL  PRICE  53175.00 


WESTINGHOUSE  AMPLIDYNE  TYPE 
MG  SEST 

Motor:  Type  CS.  Fr.  304  .  308  r.  3  ph.,  60  eye.,  4 
amps.  15  HP.  directly  connected  to  3  DC  gen.  Ill 
13.5  VIK;.  3.8  amp..  ..35  KV7.  Den.  |3|  3,50  VDC. 
3  amp.,  aep.  exc.  .35  rolta.  The  3  unlU  are  con¬ 
tained  In  one  housing.  Brand  new.  The  generaiori 
hare  similar  characterlatlc  of  an  amplldyne  with  a 
aet  of  control  fielda  and  are  completely  enclosed 
with  rubber  gasketa  on  the  encloelng  eorera.  which 
can  be  remored  for  Increased  KW  output.  An  ex- 
eeptlontl  value  at . 3183.00 


WE  CAN  SUPPLY  MOTOR-CENERATOR 
SETS  TO  ANY  FREQUENCY  SPECIFI¬ 
CATIONS  AND  FOR  ANY  APPLICATION 
CONSULT  OUR  ENGINEERING 
_ DEPARTMENT _ 

BRITISH  MADE  400  CYCLE  SETS.  ConalaU  of  10 

H. P.  Motor,  operatire  at  330-3-00  V-belted  to  Attat- 
nator  with  output  of  9  KVA,  115  V.  I4,  400^.  Con- 
plete  with  UK  roluge  regulator.  Brand  new. 

PRICE  . 11999.09 

MARCONI  MG.  UNIT.  Operataa  at  110  VDC  with 
output  of  350  watu,  115  rolta,  1  ph.  800  eye.  With 

field  rheoatat  for  400  _  output.  PRICE . 9SII.9S 

400  CYCLE.  3  KVA  MG  SET.  ConalaU  of  5  HP  Motor 
operatire  at  330-3  00  V-helted  to  self-oxe.  alternator 
with  output  of  3  KVA,  130  VolU,  alnglo  ph.  400  eyr. 

PHICE  e«$UGr06 

LEL A N 6  916.'  SET!  '  CooMM  'of'  5  HP'  MMor  'cveraUre 
at  330-3-80  direct  connected  to  self  exc.  alternator  with 
output  of  3  KVA.  130/308  V.  3  ph.  400  eye.  _ 
PRICE  eea  (MGsOO 

GREAT'LA'k'Es'oM  'cVCLE"UN'lT'."6utpu't'M  3  KVA. 
130  V.  alngle  ph.  430  Cye.  with  motor  operatire  at 
330/440-3-00.  Compact  two  bearing  unit.  Rebuilt. 

PRICE  . 3329.00 

SPECIAL  MG.  SET.  Motor:  35  HP.  330/440-3-00. 
Self -exc.  Alternator  with  output  of  1.35  KVA,  115  V. 

single  ph.  400  rye.  PRICE . 3328.0S 

GENERAL  ELECTRIC  490  CYCLE  SET.  Motor:  5  HP., 
330/400  VolU,  54.  00  V-belted  to  alternator  wlth- 
output  of  S  KVA.  330  VolU.  14,  400  with  exciter 
and  roltage  regulator  on  same  base.  maBng  completely 

Intrwral  unit.  PRICK . S79S.90 

KATO  MG  SET.  Motor:  13.5  HP.  330/440-3  60.  Out¬ 
put:  7.5  KVA.  130  Volta.  I4.  350  eye.  with  direct  conn. 

exciter  Brand  New.  PRICE . 31393.19 

PIONEER  MODEL  GHFI7S.  Input:  11.5  VolU.  34 
.Amp.  Output:  140  Volta.  I  t  Amp.  alngle  ph.  3.50 
cyclec.  3100  RPM  Supplied  with  field  rheoatat  to 

deUver  400  Cyclea  PRICE . 369.30 

GENERAL  ELECTRIC  TYPE  PE2I80.  Input;  r  VDC, 
100  Amp,  8000  RPM.  Output:  115  V.  14.  400  _  , 

I. 500  VA.  Brand  new.  PRICF. . 344.50 

BOGUE  7.5  KVA  MOTOR  GENERATOR  SET.  Motor: 
10  HP..  330  440  3-60  direct  connected  to  aelf-exe. 
alternator  with  ou^t  of  7.5  KVA,  130/308  VolU, 

5  ph.  400  cyclea.  Wye  connected.  Harmonic  content 

800  CYCLE  MG  UNITS 

ONAN  800  CYCLE  MG  UNIT.  Employlno  5  H.P. 
Motor  operatlye  at  330/440  VolU,  84.  60  Cy.  V  halted 
to  aeir-exc.  generator  with  output  of  1.5  KVA,  115 
VolU.  single  ph.  800  CPS,  and  acoondaiT  ontput  of 
.500  Watu  38.5  VDC  17.5  amperee.  PRICE. ..  .3379.00 
ECLIPSE  900  CYCLE  GENERATORS.  Flaoie  mount¬ 
ing  with  spline  shaft,  thitput  U  115  VAC  10.4  Amp. 
ItO't'  P.F.  800  Cyclea.  1300  V.A.  with  aecondary  output 
of  38.5  VDC,  00  Amperee.  Self  excited. 

PRICE  . 344.50 

H.F.  MOTOR  GENERATOR,  6.  E.  Mtdel  5LYI20A4. 
-Motor:  115  VDC  direct  cimnected  to  Uenerator  34-33 
VDC.  78  amps.,  and  to  alternator  130  VAC.  730  «tc1^ 

1  ph  KW-  3<4 . 3803.00 

CONTINENTAL  DC/AC  SET.  Motor:  1.5  HP.  330 
VIH,’,  3440  RPM.  Output:  130  VAC.  0.8  ampa,  8  KW. 
800  eye..  1  ph.,  also  output  of  14  VDC,  4  an^.  Model 
CU310.37.  Compact  3-bear,  unlta  Completdy  rebuilt. 

PRICE  . 3114.5# 

Also  ayallable  for  operattoo  at  US  VDC  at  the  same 
price.  Same  aet  operatlye  at  440  V,  34.  00  3119.75 

ESCO  DUAL  FREQUENCY  UNITS.  Motor  operates 
at  130  VDC,  10  amperes.  Dellyera  70  VolU  at  130  f^lea 

or  300  Volts  at  730  Cyclea.  PRICE . 3125.00 

BENOIX-ECLIPSE  MO  CYCLE  AERO  UNIT.  Input: 
24  38  VDC.  75  amps.  Output:  US  V.  10.5  Amp.  800 
C.P.S.  Complete  filter  system  mounted  thereon. 

PRICE  .  340.75 

INVERTER  UNIT  PE206A.  Input;  r.S  VDC.  18 
amp.  Output:  80  Volta  alngle  ph.  800  CPS.  500  VA. 
PRICE  . 342.30 

500  CYCLE  MG  UNITS 

BRITISH  MADE  5M  CYCLE  MO  SETS.  Motor;  330 
Volta,  3  PH — 50  Cyelea.  Alternator:  5  K.W.  180  VolU. 
r.8  Amp.  500  Cyclea,  Excluttoa— 110  VDC.  Wlien 
used  at  60  Cycle  current.  Output  la  600  cyclea,  330 

Volta  PRICE . ..3#38.M 

CROCKER-WHEELER  5M  CYCLE  MG  SET.  Compact 

2  bearing  Unit.  Operatlye  at  120  VDC,  7.3  ampa. 
Output:  3.50  Volta,  5  amp  500  cyclea  Rebuilt. 

PRICE  . 388.SI 

CROCKER-WHEELER  500  CYCLE  SET.  Operate  at 
110  Volts,  D.C.  30.6  Amps.  Output;  120  Volta,  single 

ph,  500  cyclea  2  5  KW  PRICF, . 3146.95 

GE  DUAL  OUTPUT  MG  SETS.  Conalat  of  Motor 
rated  3  H  P.  220/440  V.  34.  M  Cy.  directly  coupled 
to  2  generatora  Output  5  R  W'.  220  VolU.  3  37  Amp 
525  Cyclea.  Alan  .5  K.W.  110  VolU.  D.C.  4.55  Amp. 

3  separate  units  mouuted  on  common  bed  piate. 

PRICE  . $150. M 

G.E.  MG  SET  MODEL  5LV50ABSA.  Motor;  l.I  HP 
2.50  VDC,  4  amp.  Uenerator:  600  watts,  135  VAC,  4.8 

amp.,  500  eye.,  I  ph  PRICE . 309.M 

HOLTZER-CABOT  5M  CYCLE  MG  SET.  Motor:  110 
VDC.  UENERATOR;  6  KVA  330  VAC.  14  .500  Cyc. 
lUbuilt.  PRICE . 3271.50 


HIGH  FREQUENCY  UNITS 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS. 

Tyne  RF852/RPK8SS4  Inpnt:  230  Volta  3  Ph.  00  or. 
.3^  RPM.  thitput:  150  VolU.  30  Ampa  atngle  ph.  180 
Cyc.  5000  VA.  3000  Watta  Brand  Now.  Compact 
hall  bearing  units  for  operation  of  Hl-eycle  equlMMau 

SPECIAL  PRICK . 3100.00 

NORMANO  ELEC.  CO.  (BRITISH  MF6.)  MG  UNIT. 
Motor:  330  VDC.  8.8  amp  1  HP.  4100  RPM.  dirwotlT 
connected  to  H.  F.  alternator  with  output  of 

ne.  1300  watts.  Exc.  34  VDC.  PRICE . tl4S.M 

ELECTRIC  SPECIALTY  HIGH  FREQUENCY  CON¬ 
VERTER  UNIT.  Primary;  33  VDC.  10  amperet,  1000 
RP.M.  Rail  Bearingi.  Secondary;  350  roKa.  1500 
cyclea.  .75  ampa  375  V.A.  Miigla  Ph.  Boltt-ln  fre¬ 
quency  control.  Specially  Prioad  at . 100.00 

BENOIX  POWER  MO  SET.  ConMaU  of  Q.K  I  HP 
Itop-Ind  Motor,  115  yoha,  alngle  phase.  M  ew.  dlraetly 
connected  to  Rendlx  alternator  with  output  of  110  TOlU. 
700  cyc..  800  watu  and  DC  output  of  14.5  rolU,  DC, 

33  amp  Brand  new.  PRICE . R2S.SS 

HIGH  FREQ.  UNIT.  Motor;  14  VDC  50  amp  AHer- 
nator:  17  VAC  1300-16M  eye.  aep.  ene.  at  14  VDC. 

1.35  RHP.  4000  RPM.  M^  In  Canada  by  Kleetrie 

Tamper  *  Equ.  PRICK . 302.30 

Altematora  only  to  same  apedfioatlona  aa  abtne,  atn. 

exc.  at  34  VDC.  PRICE . 344.H 

WESTINGHOUOE  IM  CYCLE  ALTERNATORS.  750 
V.A.  Output;  no  VolU.  1  Phami.  100  C.P.R.  MOO 
R.P.M  Separately  excited  at  no  VDC.  Pilea..3H.M 

Also  ayallable  with  hullt-ln  exdter.  Price . 3St.M 

GENERAL  ELECTRIC  HIGH  FREQUENCY  UNIT. 
Operating  at  440-3-00  .75  amp.  Output;  TO  VoHa.  3  ph. 
148  cye.  220  Watte.  1.8  amperee.  Ah  Ideal  unit  for 
experimental  srork  or  for  operatloo  of  equipment. 

special  PHICE  . 340.M 

WESTINGHOUSE  HIGH  FREBUENCT  UNITS.  In¬ 
pul:  115  Volta.  D.C.  1.7  Ampa.  Autput:  14.4  TolU, 
.139  Amp.  4.50  1550  Cyclea.  Frequency  rartatlqn  le 
nbielned  with  bullt-ln  controller  on  end  of  lUdt. 

PRICE  . B4S.SS 

BURKE  ALTERNATOR.  83.5  KVA.  tSO  VolU,  8  Ph. 
180  Cycles  1800  RPM.  aeparetoiy  exc.  at  135  VDC 
0043  P.F  Type  ACR  7.  ConmIete  with  anxlllary  exciter 
MU  art  end  field  rheoatat.  Ball  bearingi.  Will  dellecr 

400  crrlea  at  4000  RPM.  Rebuilt  PRICE _ 3IS7S.M 

IDEAL  FREQUENCY  CHANGER  SET.  Motor  opera- 
tire  at  230-3-60  with  direct  connected  Indictton  type 
altematnr  with  output  of  13.5  KVA,  330  V  3  |A.  100 
ClT*  PRICF  a  •  «44S  M 

BURKE  FREQUENCY"CHANQEil'.'"rtaim'tly«  at 
440-3-60  with  output  of  13.5  KVA.  3.30  VoKa.  8  ph. 
100  cyclea.  Two  braring  machine  with  direct  connected 

exciter  PRICK  . SiTB.M 

MARCONI  3  KW  UNIT.  Oneratlre  at  110  VDC.  1400 
RPM  hai  output  of  3  KW.  500  Volta,  g  amp.  140  eyelet. 
Can  be  Herd  with  field  rbeoetat  for  400  other  Inter¬ 
mediate  frequency.  PRICE . SI29.M 

BRITISH  HIGH  FREQUENCY  UNIT.  OneraUa  with 
Input  of  no  l-DC  will  dellrer  100  watU.  with  adjustable 
frequenclea  up  tn  10,000  cyclea.  Controlled  by  knob 

at  one  end  of  machine.  PRICE .  . 3S3.i0 

ESCO  HIGH  FREQUENCY  MACHINE.  Input:  110 
Volta.  8  Amp  3900  RPM  Output:  135  VolU.  8  Amp. 

1  KVA.  alngle  ph  580  twclea.  PRICE . 3119.75 

HOLTZER-CABOT  M-G  UNITS.  Operatlye  at  115 
VDC.  8.3  Amp.  1950  RPM  Oiitpirt:  .575  KVA.  55 
3’r.tla  a  Amn.  3  Phaae.  195  Cyclea.  PRICE  9t41.00 
HOLTZER-CABOT  FREQUENCY  CHANGER.  Input; 
115  VolU.  3  Ph.  60  Cyelea.  Output:  31  KVA..  70 

Volta.  3  Ph.  145  (>-lee.  PRICE . 9142.99 

GENERAL  ELECTRIC  HIGH  FREQUENCV  MG.  Con 
alata  of  motor  and  diul  nut  nut  generator  mounted  on 
ateel  bate.  Motor  operates  at  130'440  S.5n  direct  con¬ 
nected  to  alternator  with  autput  of  115  VolU.  I  Ph. 
1050  Cyclea.  I  KVA  and  115  VoHe.  DC..  2  KW 

With  field  rheoatat.  PRICE . tS28.00 

WESTINGHOUSE  HF  UNITS.  Input;  115  VDC. 
Output;  17  Volta.  1050  to  1550  crclee.  Variation  of 
frequency  accompllsbed  by  huIR  tn.  knob  controlled 

rheoatat.  PRItT,  .  929.50 

GENERAL  ELECTRIC  ISO  CYCLE  GENERATORt. 
We  hare  aereral  .50  KVA  units  with  mitptit  of  235  Volts 
3  phase,  180  cycles.  80%  PE  with  direct  connected 
exciter.  Rebuilt  and  fully  guarenteed.  PRICE.  .0090.00 

OTHER  SPECIAL  VALUES 

CORNELL  DUBILIER  VIBRATOR  TYPE  INVERTER 
UNITS.  Input:  105-115  ITDC:  Output;  US  VAC.  14. 
flO  CTC.  6.S  watt  A.  with  bullt-ln  retap  which  automatfcaiiT 
etarte  unit  with  rcmncctcd  load.  HrETlAL  PRICC  $•.§! 
BACH. SIMPSON  CLCCTBONIC  INVCBTCR.  DC 
Inmit:  115  VoltR.  Output:  US  Volte.  1^.  SO  err.  S4.5 
watta.  mndlfled  equate  wave,  with  bullt-ln  relay  which 
automatically  tume  on  Inverter  with  connected  load. 
Contalne  R  .VIM  (IT  Tubea.  Brand  New. 

HpKi’iAig  rnirK . ..fi2.M 

ESCO  A(^  MOTORS:  bullt-ln  magnetic  brake  for  quick 
reverting.  Double  ehaft.  hall  bearlnge.  Rated: 

HI*  50  mlnutea.  marine  duty:  44h'3'S0.  Brand  new 

In  original  ca«*a  Rm'IAle  PRirR . I37.SS 

SPECIAL  SERIES  MOTORS:  no  name  platea,  %  HP 
operatee  at  either  110  Volta  DC  or  AC;  H**  ahioft 

lleco'^ditligied  . ..|#.88 

WATTHOUR  METERS.  110/110  Volt  DC  operation. 

(Ttied  but  tn  A1  condition.  5  amp  . 1^.78 

10  amp.  .$4.3S  1.5  amp  .80.00  85  amp  .  ..80.00 

CROMPTON-PARKINSON  ALTERNATORS.  S  KVA. 
.7  PP  110  VAC.  I^.  80  cyr.  1800  RI*M.  aep.  eic. 
CRK’K  . 1170.00 


WILLIAM  I  HORLICK  COMPANY  r 


IF  IT'S  FROM  ONI  FRIQUINCY  TO  ANOTHIR;  FROM  DC  TO  AC  OR  AC  TO  OC. 
. ,  IF  rr»  FROM  ONI  VOLTAOl  TO  ANOTHIR,  THIN  CALL.  jOH  US. 


Est.in  1922 
266  SUMMER  ST. 
BOSTON  10  MASS. 


ELECTRONICS  — fefcriNify.  1953 


SEARCHLIGHT  SECTION 


premier 


N  ft  >r«-d  y  ;  ( I 


SELSYN 

2JIG1  CONTROL  TRANS¬ 
FORMER  WITH  CARS. 
57.S  VOLT;  400  CYCLE. 
NEW:  $S.tS  Eo. 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— ao  VOLT  DC  OUTPUT: 


115/200  V.  ThrM  y*bAM  400  t’yck*  Input 
TYFC  143  w/Trnii«rono«r  4  VK  HlO  Amp. 


TV^f*S2A.II  Rmiflrr  flnly,  PHi  An 

TYPI  A*l  Onljr,  CaimI.  .‘iOO  Amp. 


DYNAMOTORS: 

OYNAMOTOR  and  BLOWCRt  «  VolU  DC  input  out¬ 
put  4sa  VoiU  60  MA.  4Sno  HPM.  At  (  Volt*  DC  in¬ 
put;  output  260  Volt*  6S  MA.  3000  RPM . S4-0S 

Input  Output  StodiM*.  Prio* 

14  V.  IR: .  600  V.  300  MA.  HD-36  W.M 

12  V.  IX:  22*  V.  TOMA.  DM-24  O.M 

12  V.  DC  220  V.  100  MA.  DM-IO  4.ti 

12  or  24  V.  DC  440  V.  200  MA.  A 

220  V.  100  MA.  D-104  14.M 

14  V.  DC  3TSV.  IMMA.  DM-STS  t-fS 

14  V.  DC  S30V.  13SMA.  DM-330  7.M 

UV.  DC  MWV.  SOOMA.  PE-S9  14.M 

12  or  24  V.  DC  27S  V.  110  M  A.  USA/OSIO  3.M 

12  or  24  V.  DC  SOO  V.  SOMA.  IISA/OSIS  3.N 

ALSO— PE-73;  PE-06;  DM-53.  DM-S3;  S0S5;  DM-416; 
PE-IOl,  ntc.  _ 


BATTERY  CHARGING  RESISTOR 
PANEL 

115  VDC— 0.67  olinu  30  Amp*  M«x.  SHitrhlng 
Hloh-I.iuw  A  tiff.  CbarCnc  r*tr:  0  2  V<ilt  OUt: 
lllob  30  A.;  Ik>w  15  A.— 12-2  Volt  Coll*;  25.8  Ulfli; 
Low  12.7— 15  2  Volt  Coll.;  lli(h  23.7;  Low  11.0. 
Complotc  with  Cablo.  I'onol  Mio:  21'  x  22*  x  ICT. 
Mff  br  Ward  Loonard  -NEW . Prico:  22S.1S 


304TL.... 

450TH.... 

450TL.... 

TOIA . 

715A . 

71  SR . 

too . 

•01 . 

•07 . 

•00 . 

•13 . 

••6 . 

•so . 

•00 . 

•04/VTJ4. 
•06A  . . . . 
•71 . 

954  . 

955  . 

1099 . 

1090 . 

1616 . 

1615 . 

1619 . 

1631 . 

1641 . 

1661 . 

•010 . 

9006 . 


MX409U . 

RKR  71 . 

VT15A  K15 

1C16A . 

1C34/RK34... 

lEll . 

tin  A . 

1131 . 

1131 . 

1133  . 

1134  . 

1X1/179 . 

3eP1 . 

3DP1 . 

3E19 . 

5BP1 . 

5BP4 . 

5CP1 . 

6-9B . 

C6J . 

6C11 . 

7BP7 . 

10BP4 . 

11LP4 . 

100TH . 

m . 

•15A/VT5.. 

•50TH . 

150TL . 


TRANSFORMERS — 100V.  60  Cycle  Pri. 

I  VOLT  CT-25A— 10,000  V.  In*.  OPE.N  rRAME— 

0'  *5'  X  4-ti' . 17.05 

Hoc.  Two  12  V,  4  A.  wlDdlnpi  -  xIto*  12  V.  8  A  or 

24  V.  4  A . 05.95 

Hoc.  24  Volt  14  Amp .  I.SO 


BLOWERS: 

Volt  64)  cyvlt  ItU)Wl':R 
Gpprox.  VKM 

2*  outlH. 

Motor  Mlxe: 

NKW  ~  not  (iov't 
Kurplui.  CQ  OC 

OnWr  So.  ICDnt)  #O.TJ  ^ 

DUAL  BLOWER  Hame  m  RN  520  Rbove.  except 
hmM  bUiwpr  AMM^iiibly  In  earli  Hide  of  motor.  Ordpr 

No.  U’MW)  . II3.9S 

COMPACT  TYPE— lOR  t'FM.  motor  built  inside 
Miuirrrl  ragp,  4 Intak**:  x  .T  Dli*.  Complete 

Hlw:  4  \V  X  H  x  I).  Order  No. 

2r067  $14.50 

FLANGE  TYPE -140  (  KM.  S-V  Intake:  2-V  Tbs. 
t’omplete  Mlxe:  K  H*  W  x  H  x  6-%'  D.  Order 

No.  iCwiT  . $13.95 

FLANGE  TWIN  275  <’KM.  4  Intake:  S  x  .r 
Ibi.  t'uinpieto  Rise;  W  x  9  H  x  81/10* 

1).  No.  KW)  . $21.95 

AERIAL  WIRE  riuNtphorus  lirranxe  #16  8trande<l. 
2<Hi  lb.  tent.  Weatherproof.  150  ft.  on  Heel.  RL-3 

with  Clips  . $1.50 

TELEPHONE  WIRE-3  Cond.  copper  A  nteel.  525 
ft . $4.75 


MOUNTING  AND  CLAMPS: 

KT-164  for  BC''34R  RerelYer  . 

KT-470  Mounting  A  (-lamp . 

MC-476  Maple  Itall  for  above  f/Fairlead. . . 

MC-.3WI  Wooil  ('lamp  for  Pairl<‘a<l  . 

M-235  Robliin  A  250  Kt.  W-KW  Antenna  Wire. 
WT  7  Weight  for  Training  Antenna . 


CORDS — CABLES 

C  501  Cord-f/ON-45  (Xmrrator  . 

CD  318  Cord  w/PL-48  A  MW-141  A  JK  48K. 

?,!!  i  »/I’L-55  A  JK-21) . 

Cp-J04  Cord  w/C-410  Tran*.  A  PL-.S*  Plug. 

CD-.165  Cord  for  LP-81  I»op  . . 

MC-SIS  Tuning  Shaft  for  274N . 


PLUGS  AND  CONNECTORS 

PL-118  Plug  for  1-81  and  I  82  . 

PI.-II2  Plug  for  LP  21  Imiv . 

PU-P-103  Plug  for  BC  34K  . 

*...**!**”*'**’'■  A'laplrr  for  Comm.  8rt».! 
M-38B  lllghtangle  Coaxial  Cnnnrtdor  . 


AIRCRAFT  CONTROL  CABLE— 3/32*— 7  x  7 
Strand,  Wtathargroofad,  GalvanixaO,  Praformad, 
920  lb.  t*4t.  Ideal  for  Talavl.ian  Guying  and 
many  othar  uia*.  Prim:  4-Vt*  *ar  Ft. — lOOO  Ft. 
or  mar*  at  40  gar  Ft. 


ANTENNA  EQUIPMENT 

MAST  BASES — INSULATED: 

MP-132  BASE  (A.*  Illuntratnd  at  left)  1' 
lir*».v  roll  Hpilng.  2*  In.iilator.  Orrrall 
iMigth:  11-1*'.  Wright:  2-14  lb*. 

1‘rlrr  . $3.95 

MAST  BASE  lii.iilatrd  type  with  heavy 
roll  »piini  and  .5'  dia.  Ineulator.  Hr- 
qulie*  1  Inc-h  hole  for  intg.  Wright : 
9  »** . 25.95 


SPECIAL 

TUBE  BUYS 


DC  SMALL  MOTORS: 

27.5  VOC~6000  Ul'M.  1.5  ot.  In.  Rhaft  Rise: 

X  H*.  Motor  Rise:  2'V  x  1-H*.  No.  5069  267 

$6.95 

27  VDO^ -1/10  IIP— 3500  RPM.  Shaft  Rise:  H'  x  H'. 
Motor  Rise:  4*  x  3  *4'.  Air  Asaoc.  No.  KE-763 

$6.95 

60  VDC-1/50  HP— .3000  RPM.  Rhaft  Rise:  %*  x  H*. 
Blutor  Rise:  5'  x  3*.  U.  £.  No.  5  BN38HA10.  .$6*95 

26.5  VDC— 1/35  UP-  2200  RPM.  Rhaft  Rise: 

X  H'  Motor  Rise;  4-H*  x  8*94'.  Electrolux  No. 

16876  . $5.95 

24  VDC  Reversible— 8.7  RPM.  40  lb.  Torque.  Rhaft 
Rise:  21/32*  x  5/16*.  Motor  Hlse:  S<V  x  4-1/32*  t 
8-5/16*.  Also  operatea  24  VAC.  Phllco  No. 
441-1008  . $5.95 


12AU7 .  .  *47 

12AV7  *47 

17AX4QT  .M 

12AX7..  .IS 

12PAS..  .IS 

12PEI  .  .44 

t2tN70T  .47 

IITI..  .79 

2I6Q40T  .77 

2iL4«T  .42 

SSBI....  .42 

MCI...  .41 

tILIOT  .41 

SIW4  .  .24 

siiiot.  ai 

•464 . 4| 

i4CI..  .4| 

MLiOT.  .42 

11712.  .  .24 

MltSifNMIN 

•r#*r  144  M 


1C2GT..  .17 

1L4 . M 

im . 44 

ill . 29 

1T4 . 44 

1U4 . 44 

lUI . 24 

2A4 . 14 

2C4 . 14 

264 . II 

2V4 . 12 

IU40...  .21 

IVSGt..  .21 

•AOS...  .41 

4AHS...  .14 

4ALt...  .24 

IS?!..:  :ii 

4AU4...  .27 

4AV9...  .27 

4AX40t  .14 

4BAI...  .24 


MAST  SECTIONS  For  ABOVE  BASES 

Tubular  rinel,  couprr  cuatrd,  palmed,  in  3  ft.  nc- 
tiiin.,  wraw-ln  tyw.  MB- 5.3  ran  hr  uaed  to  make 
any  Uogth  with  MH-Sl  SI-SO  tO  for  taper.  Any  tec- 

tlon  . log  Each 

Imrger  Dlainetrr  Hretloo*:  MB-BS-Sg. ..  .11.25  Eaeh. 

AN-104R  Amenna— lflU-150  MC.-  -Cdpper  . 5S.IS 

AN-I04H  Antenna —100-150  MC.— Btael  . 3.95 

AN'I04A  Antenna- -100-156  MC.  -Copper  . 3.00 

AN-1U4A  Antenna— 100-150  MC.— Bteel  .  2.00 

AN-117  Whip  Bteel  -a  Kt.  length .  1.50 

A.N-109A  Whip  Bteel,  5  Kt.  w  ltAMe . I.:0 

AH-17/ANH  5  Ram  *  Horn,  10  MC.— VBED  . .  5.95 

AT  37/AIT  Stub-  113-115  MC . 6.95 

AT-45,'APT-S  or  AlT-1  Btub— IlS-150  MC.  ..  6.95 
AB-97/ARQ-8  Hplke  with  maxlal  load  In  b**e..  4.95 
AB  OI/AK.N  S-Ilalf  Way*  Dipole— 3.35  MC....  5.95 
AT-I/APN  I  .  4.95 


MOTOR— GEN  ER  ATOR: 

Navy  ty**  CCL  511014.  115  VDC— 14  HP— 17.’i0 
KPM.  Generator  57  VDC,  9.8  Amp.  Dlreri  Drive 
Price:  509.50 


Critical  tubci  are  always  on  hand 
and  ot  the  right  pricei 
...  in  quantity 


Htandard  Te*t  Lead*,  4'  x  1-14'  Prod*.  . 

Pxtr;  390  — 3  far 
Phone  Plug -Nickel  Plated,  Screw  Terminal*. 

Ea.:  390  —  3  far 


ADDRESS  DEPT.  E  O  All  Pric**  Ar*  F.O.B.,  Lime,  Ohio  a  2S%  Daposit  on  C.O..  Orders 

FAIR  RADIO  SALES  ”liWio*" 


TUBES 


arc— Vs,  ART— 13%  RTA  1B%  BC348's 
AND  COMPONENT  PARTS  FOR  ABOVE 
WRITE  OR  CALL  FOR  BULLETIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAIC 

RE  9-5960 


430 


Ptbruory,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


COMPASS 

COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

CABLE  ADDRESS:  COMPRADIO,  N.  Y. 

ALL  PHONES:  BEEKMAN  3-6509 


'  WE  MAINTAIN 
OUR  OWN  FULLY 
EQUIPPED  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SEU 


TCS — Collins  mfd.  Navy  radiotelephones 
for  shipboard  and  mobile  use,  complete 
with  all  accessories  for  operation  from 
12,  24,  1 10,  230  volts  d.c.  and  1 10  or 
220  volts  a.c. 

TDE — Novy  or  commerciol  morine  trons- 
mitters,  complete  1  1 0  &  220  volts  d.c. 
and  a.c. 

TBK — Navy  high  frequency  transmitter, 
2-20  mcs;  500  watts  output.  Supplied 
complete  with  m/g  ond  storter  for  d.c. 
or  a.c.  operation. 


TBM  — some  tronsmitter  but  with  speech 
input  equipment  to  give  350  watts  phone. 
TBL — Navy  all-wave  transmitter;  350 
watts  output:  CW  and  phone.  Supplied 
complete  with  m/g  ond  storter  for  d.c. 
or  o.c.  operation. 

TAJ — Navy  intermediote  freq.  transmit¬ 
ter,  175-550  kcs;  500  watts  output 
Supplied  complete  with  m/g  and  starter 
for  o.c.  or  d.c.  operation. 

SCR-284 — the  famous  mobile  and  ground 
station  for  field  use.  Large  quantity  of 
complete  sets  available. 


MAG— 10  cm.  portable  link  radar  trans¬ 
mitter  receivers,  6-volt  operation. 

TBN — 200-500  kcs,  complete  with 
220/440  volt,  3  ph.  50-60c.  power 
supply — conservatively  rated  ot  1  kw. 
outout. 

SCR-S10  and  610  in  quonti^. 

RADAR  BEACONS 


AN/CPN-6  . 3  cm. 

AN/CPN-8  . 10  cm. 

YJ  and  YG . for  shipboard  uto 

AN/CPN-6  . 3  cm. 

AN/CPN-8  . 10  cm. 


AND 


TUBES- 


SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 

THIS  IS  A  SAMPLE  LISTING  •  WRITE  FOR  OTHER  ITEMS  A  UNLISTED  PRICES 


Sellins 

Selling 

Selling 

Selling 

Selling 

Selling 

Tube# 

Price 

Tube* 

Price 

Tube# 

Price 

Tube# 

Price 

Tube* 

Price 

Tub«* 

Price 

OlA 

write 

2J33 

100.00 

4C27 

25.00 

304TH . . 

9.75 

813 

9.00 

1625 

.65 

OC3 

SI. 60 

2J34 

write 

4C28 

35.00 

304TL 

9.75 

829A 

12.00 

1626 

.75 

OD3 

1.50 

2J36 

100.00 

4C35 

27.50 

307A 

5.00 

832A 

10.00 

1629 

.65 

CIA 

6.00 

2J38 

49.50 

4D32. 

write 

339A 

35.00 

833A 

42.50 

1636 

3.00 

CIB 

7.00 

2J39 

49.50 

4E27 

17.50 

371 B 

2.50 

836 

4.75 

1642 

3.50 

C6A 

write 

2J42 

100.00 

4J25 

175.00 

388A 

2.75 

837. 

2.75 

2050 

2.00 

C6F. 

12.50 

2J49 

100.00 

4J26 

175.00 

446A 

2.00 

843 

write 

8012 

4.25 

C6| 

write 

2J50 

75.00 

4J28 

175.00 

446B 

3.75 

849 

50.00 

8020 

3.50 

1BSS 

3.95 

2J61 

75.00 

4J29 

175.00 

450TH 

45.00 

851. 

45.00 

8025 

7.00 

1B83 

10.00 

2162 

75.00 

4j30 

write 

450TL 

45.00 

860 

5.00 

9001 

1.65 

1B84 

write 

2K22 

write 

4J31 

175.00 

464A 

9.50 

861. 

write 

9002 

1.50 

1B44 

write 

2K25 

35.00 

4J33 

190.00 

705A 

3.25 

865 

.40 

9003 

1.75 

8B22 

4.95 

2K26 

150.00 

4J52 

350.00 

706AGy  45.00 

872A 

3.85 

9004 

1.75 

2B26 

3.75 

2K29 

.  35.00 

5C22 

write 

707B 

12.50 

874 

1.50 

9005 

1.90 

2C40 

18.00 

2K36 

write 

5J23 

write 

714Ay. 

17.50 

889R. 

195.00 

9006  . 

.50 

2C43 

25.00 

2K41 

150.00 

5j26 

350.00 

71 5B 

17.50 

891 R. 

250.00 

2D21. 

1.70 

2K45 

100.00 

5j29 

write 

720 

write 

892 

150.00 

2E22 

3.75 

2K54 

150.00 

6C21 

29.50 

721 A 

3.75 

892R. 

250.00 

Alto: 

2J21 

17.50 

2K55 

100.00 

lOY 

1.25 

723A/B 

25.00 

2X2  872 

1.75 

2J22 

17.50 

3B24 

.  5.40 

100TH. 

.  9.00 

724B 

6.50 

K1069P1 

write 

2J26 

27.50 

3B27 

10.00 

204A 

60.00 

725A 

write 

1614 

write 

FLIOTRONS 

2J27 

27.50 

3B28 

9.00 

211 

1.00 

730A 

45.00 

1616 

2.75 

. 

2J31 

.  27.50 

3C31 

. .  5.75 

250TH 

.  30.00 

803 

7.00 

1619 

.75 

PnAP«OTR9P«» 

2132  . 

..  65.00 

3E29 

15.00 

250TL. 

30.00 

807 

1.65 

1624  . 

2.00 

ALL  TUBES  GUARANTEED.  ALL  PRICES  ARE  F.O.B.  OUR  WAREHOUSE,  AND  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


H- RIK-AiR€-m-Pt/AiN 


CONNECTORS 

la  Stock  for  Immodiato  Delhery 

. .Iir-OF  AMERICA  ^  ■■■lami 

137  Homiltofi  St.,  N«w  Hcnf  ■  1 1,  Conn.  Phono:  Spmco  7*3S13 
Now  York  Phono:  Ifxinffon  2-6254 


ALL  NEW  JAN  TUBES 


lOM 
INM 
1T4 
1C4C 
2CH 
2C22 
2JU 
2JS1 
2JM 
2K21 
2K2I 
1C24  24C 
2001 
ton 
ten 
SLFl 
SNOl 
•ACT 
•AM 


.•• 

T.2^ 

2S.^C 

l.H 

22.1* 

22.S« 

22.H 

U.M 

27.M 

I.Tt 

1.IC 

1. TS 
4.M 

•■.•C 

4.i« 

.M 

2. W 


.$• 


USA 

2U  O.C. 

n*A 

41TA 

•••O 

M7AX 

721A 

•ISA 

M4 

••• 

••7 


S.4* 

7.ia 

2.M 

i.n 

LM 

iT.ac 

1.IC 

1.H 

2.2* 

4.TS 


1.2t 

1.2S 

.1% 


Writ*  Hr  (ttMT  typn  iwt  AM**. 
MlRlna*  aiMr  •iro*  F.O.B.  N.V.C. 
RtIM  FIraii  muC  P.  0. 

ALUED  ELECTRONICS  SALES 

74  Corttandt  StTMt,  N«w  York  7,  N. 
PhoM  BArder  7-S»f-5l40 


ELECTRONICS  — febriMry,  1953 


SEARCHLIGHT  SECTION 


WIRE-CABLE  TIJBElS;  PARTS 


CORDAGE 

CO-122  2  conductor  ocwh  #22  AWG  nooproao 
lockot  $90' 

CO-127  clnqU  #14  AWO  broidod  cmd  ttiuod 
copper  braid  chlold 

MULTI-CONDUCTOR 

2  conductor  AWO  12  7  conductor  AWO  It 

7  conductor  AWO  14  It  conductor  AWG  It 
14  conductor  AWG  It  t  conductor  AWG  20 
11  conductor  chloldod  10  conductor  AWG  It 
AWG  20  22  conductor  AWG  It 

2  eraductor  AWG  It 

2  conductor  ahioldod  AWG  10 


DaiA-22 


AMOUR 

DHFA-lOO 


nUA-4 


••  1  li£  "#Hr 


tu 

MO 

1000 


34 

-M 

1.M 

tJt 

1.M 

l.M 


MOw/ev  ch  M 


.S  Mar  1*  Shaft  AB  “J" 
200,000  1/0  8D  AB  *‘J" 
200  1/0  SD  AB  “J” 


SPECIALS 

tO-tt  Crrotal  In  Holder  t2A0 
Balloon  with  Hydrogen  Generator  22.00 
too  root  Aerial  Wire  tt.00 


MICROWAVE  TEST  EQUIPMENT 
10  CM  edio  bos  CABV  14ABA-1  of  OBU4. 
irequencT  range  2tt0  MC  —  1170  MC8. 
Direct  rending  micrometer  heod.  Bing 

? rediction  sc«ue  plus  1%  to  minus  t% 
Tpe  "N"  input.  Besonance  indicolor 
nMter.  Wldi  acceosories,  spores  and  10 
CM  directioned  coupler.  Brand  Mew. 


TUBES 


SINGLE  CONDUCTOR  AWG  10 

shielded  cable  with  terminal  lug  each  end 
100'  and  ItO'  lengths 

WIRE 

AWG  It  eopperweld 

AWG  20  ttnii^  CMiper 

Beslstonee  wire  AWO  12 

AWO  22  with  nylon  core  plastic  insulation 

LINEAR  WIRE  WOUND 
POTENTIOMETERS 

10  Ohm  21  Watt  $.M  <  IMOO  Ohm  2S  Watt  SLTS 


2C34  .... 

%A%  MIA . 

88M. . .  a 

2X2/474  . 

.44  441 . 

144 

cm  . . 

.  444 

»24 . 

444  424 . 

44 

CK74... 

.  4.U 

1C24 

144  444  . 

.24 

U14S  . 

.  .14 

7C4/124U 

.74  !  411A . 

444 

HY  414. 

.  44 

MV . 

.U  444 . 

.14 

RK71.. 

.  44 

IM . 

I  44  447 . 

.14 

8BR4.... 

.  444 

M4aac.. 

144  CM  1444  . 

e4S 

4rr7.... 

.  1.74 

M/44 .... 

44  CK14C7.. 

.44 

iJ4a  . 

.  .74 

4$%pe€  . 

44  1424 . 

.14 

IDl  OT. 

.  44 

WCM8A. 

8.78  ItM . 

.28 

8A4 . 

M 

I14A . 

44  2441 . 

44 

4U4a  .. 

.  47 

WL421  . 

4.44  7U1 . 

eSt 

4K40T.. 

.  .44 

711A . 

4  44  S4U . 

144 

US 

201 

t.U 

2.M 

2.M 

US 

L4S 

1.44 


HI  VOLTAGE  FILTER  CHOKES 

A  HY  44  Amp  DC  1  ohms  1210  BMB  to 
ground.  New. 

1  HY  14  Amp  DC  14  ohm  OEttG4St. 
New. 

1.7-1  HY  2  AMP  DC  14,000  VDC  GE  Y14tA. 
New. 


TIME  DELAY  SWITCHES 

1  Minute  115  VAC  tO  cycle  Enc.  In  Water¬ 
proof  Metal  Case.  New  tS4S 
1  sUcro  Switches  Contact  at  40-41-42  Second 
Time  Delay  110  VAC  Motor  New  S440 
Thermo  Switch  50*  to  100*  F  US  VAC  9  (A 
210  VAC  9  SA 

Breaks  Contact  with  increose  In  Tempera¬ 
ture.  New  fl45 

CONTACTORS 

DPST  115  VAC  to  cycU  IS  Amp  De-Ion  Line 
Starter  Weslinghouse  St  .15 
DPST  115  VAC  '’AB"  #700  tSJS 

RELAYS 

12  VDC  DPST  AlUed  Control  Bex  12...  11.25 
24  VDC  DPDT  AlUed  Control  BJDlt  2145 

24  VDC  IPDT  t  Amp . 2140 

110  VAC  DPST  1  Amp  Contacts  Struthers 

Dunn  CKA  1270 . 2145 

115  VAC  DPST  Strothers  Dunn  CTA  2tt7.2S4S 
220  VDC  DPDT  Strothers  Dunn CE 2122.. 2440 
210  V  50  cycU  DPDT  OX.  12HGA11A2.  .24.00 

OIL  FILLED  CONDENSERS 


MFD  VDC  Cash  Tan 


.44 


444  2.M 


44 


IMFD 


VDC  Cash  Tan 

2444  2.44  144 

tm  244  2.44 

1444  2.M  2.44 

4444  4.44  444 

7444  144  1.M 


NAVY  ENTERING  TYPE  INSULATOR 

Porcelain  flanged  bowl  with  brass  red,  lil- 
tings  and  aluminum  shield.  Dimensions 
4H"  high,  t-S/lt"  OD  at  boss.  Brand  now 
24.50. 


2.14 

METERS 

Portable  0-25  Amps  AC  Weston  #411  Brand 
New  21740 

Switch  Board  Panel  0-100  Amps  DC  Wealon 
^tt  with  100  Amp  Shunt  Brand  New 
224.15 

EQUIPMENT 

WoUde-Tolkies  2.S-4.t  MC 
MN-2tY  Bendix  Compass  HecelTor 
BC.7SS  GUde  Path  Beceiver 
DAB  1 — Direction  Finder 
BDF  Beceleer  Equipment  200-550  EC  Fixed 
Tuned 


10  CM  ROTATING  ANTENNA 
24"  Parabola  In  turret  ItO*  span  at  12  BPM 
DC,  motor  control  ond  roTorsi^  switch  Mew. 

SWITCHES— BATHTUB— OIL  FILLED— MICA  CONDENSERS— POTENTIOMETERS.  SEND  FOR  CATALOG 

COMET  ELECTRONIC  SALES  CO.iwjBr^frJi; 

22  WoBhington  St.  Tel.  BEacon  2-7863  Brighton  35,  Mass,  poaft*  rAuirSd*  with  aii  c.q.p.  arsara. 


EB-GB-HB 


RESISTORS  all  makes 


1-99  ea.  100-999  ea 

H  Watt 

.06 

EB 

—  4.00/C 

other  makes 

2.75/C 

1  Watt 

.09 

GB 

—  6.00/C 

other  makes 

4.50  C 

2  Watt 

.15 

HB 

—10.00/C 

other  makes 

6.50/C 

Lots  of 
1000 
of  each 
special 
prices 


Above  are  prlcoe  lor  Roslstor  10%  tolerance. 
For  5%  loloronco  add  100% 


|F/ 


POTENTIOMETERS  J 


1-9  ea. 


10.49  ea. 


50  +  over 


Single  J  1.80  ea.  1.50  and  up  (x)  1.20  and  up  (x) 
Dual  JJ  5.50  ea.  4.25  and  up  (x)  3.85  and  up  (x) 
T  riple  J  JJ  on  spec,  quote 

(x)  depends  on  bushing,  shoit  and  toper 


CERAMIC  CAPACITORS  and  DISCS 


any  mokes 


any  values 


5.-per  C  and  up  or  35/M  and 


up 


IMMEDIATE  DEUVERY  from  stock  in  New  York 

LECRI  S  Company 


158  West  99  5t.,  New  York  25,  N.  Y. 

Since  7945 — Resistors  is  our  badness. 


Phone:  University  5-4110 


4SI 


r 


( 


February,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


WAREHOUSE  CLEARANCE  TUBE  SALE 

NIW,  STANDARD  MANUFACTURIRS.  IMMCDIATT  DCLIVCRY 


0B3/VR9O  S  .99 
0C3  'VR105  1.15 

003  VRISO  .85 

1A3  .85 

1A5CT  ,  .  .78 

1822  .  3.75 

1824  11.50 

1827  .  17.50 

1832/ 532A  3.95 

1N21  .  1.25 

1N22 .  1.25 

1N23  .  .  1.25 

1H27  1.95 

1P23/CE-1  ...  3.50 
184/1294  .85 

1T4  .59 

2A3  95 

2AP1  .  8.95 

2822  .  .  4.25 

2C33/8X233A  3.45 

2C40  . 17.50 

2C22  .  3.49 

2Ja  .  9.95 

2J21A  . 12.95 

2J22  . 14.95 

2127  .  22.50 

2J34  .  38.45 

2J50  .  69.50 

2J55  .  84.50 

2X2  89 

2X2A  .  1.65 

3A4  85 

387/1291  . 62 

3824  .  5.30 

3C23  9.95 

3C24/24G  ...  1.95 

3DP1 .  3.93 

306/1299  ...  .62 

3ePl  .  4.95 

5FP7  .  4.50 

3«P1  .  3.95 

31P12  14.50 

4822/CL58  .  .  9.75 
4825/EL6CF  8.93 

4136  .  145.00 

4137  . 143.00 

38P1  .  5.95 

5021  .  23.95 

5FP7  1.65 


51P2  ...  $ 

5T4  . .  . 

6AC7  . 

6AG7  . 

6A15  . 

6A16  . 

6B6G  . 

6C6  . 

6C8G  . 

6H6  . 

6K7  . 

6SA7  . 

6Sa  . 

6SH7GT  . 

6SH7  ... 
7C4/1203A  . . 

7E3/1201  . . . 

7E6  . 

lOY  . 

12A6  . 

12C8  . 

12H6  . 

1215GT  . 

12$F7  . 

12S17GT  .... 

14H7  . 

1417  . 

158  . 

2304  . 

30  . 

45  ...-. . 

53A  . 

71A  . 

76  . 

77  . 

78  . 

lOOTH  . 

112A  . 

211  . 


450TL 

464A 

531 

532A  1832 

705A 

706A8 

705AV-GY 

707A 

721A 

723A8 

724A 

7248 

725A 

726A 


2051  . 

8005 

8020 

9001 

9002  . 

9003  . 

9004  .... 

9006  .  . 

CE22'918 
CK501LX 
CK1089 
£158/4822 
ELC58 
ELC6A 
ELC6F 

EL302.5/3821 

FG27A 

FG-90 

GL-316A  .  .  . 

6L-434A 

GL-446A 

Gl-605 

ML-531 

QK-39  . 

QK-60  . 

QK-61  . 

QK-72  . 

8K-23  . 

8K-65 

8K-72/C8P72 


NEW!  FOR  REMOTE  CONTROL! 
ROTARY,  SOLENOID-OPERATED 
6V  DC  MULTI-CIRCUIT 
WAFER  SWITCH! 


*3.95 


THE  SWITCH  OF  1000  USES! 

Wonder  lolcnoid  ihai  obcolctM  menual  twitching. 
Remote  selection  of  crytialt,  bend  changing,  audio 
circuits,  antenna  twitching  etc.  Solenoid  (F)  produces 
a  rotary  motion  (from  6V  DC  source),  trantmining 
this  motion  to  rotor  shaft  of  4  gang  wafer  switch  by 
novel  ratchet  mechanism,  advancing  twitch.  Cam- 
operated  interrupter  twitch  (E)  attached  to  wafer  (A) 
opens  when  solenoid  nears  end  of  stroke,  de-etiergiaing 
solenoid.  By  combining  E  and  A.  cither  stepping  Of 
rotary  selective  action  is  achieved.  Rctptircs  6V  DC 
•  lOA  for  .05  seconds.  Control  wafers:  Decks  A, 
B  and  C  are  1  pole  6  pos.  Deck  D  is  DPST. 
Resistance  ohm  DC.  25  degree  rotary  stroke;  8 
Ibe./in.  torque.  Siae:  4'4  a  2'/j  a  I'/t*.  Shipping 
weight  1  lb.  Pictorial  schcmauc  circuits  included. 
ORDER  NO.  RI-4S1f  . $3.«5 


RADIO  SHACK 

CORPORATION 
167  Washington  St.,  Boston  8,  Mass. 


WRITE  TODAY  FOR 
FREE  8-PAGE  FLYER. 
HUGE  LISTING  OF 
OFF-PRICE  VALUES! 


FOR  THB  BEST 
IN  ELECTRONICS! 

PARTIAL  LISTING 
OF  OUTSTANDING 
SURPLUS  COMMUNI¬ 
CATIONS  EQPT. 


TELEMARINE 

COMMUNICATIONS  CO. 

3040  W.  21  ST  STREET, 
B'KLYN  24,  NEW  YORK. 
PHONE:  ESPLANADE  2-4300 
CABLE:  TELEMARINE,  N.  Y. 


MARINE 

TCS  X'mllr-Receivers  for  Ship  or  Shore. 
TBK  HF  500W.  Trantmiller  with  MG. 
Starter,  and  Spares. 

TAJ  500  Walls  Output,  175-530  KC.  New. 
Equipment,  with  Spares.  Motor  Generator 
(AC  and  DC  available)  Starter,  Tubes. 
Complete. 

CO-9  100/125  W.  IF/HF  Ship  or  Aircraft 
Transmitter,  Al  and  A2  Emission.  All 
New  with  Spares. 

150-AY  Macltay  IF  Ship  X'mitrs. 

8707  RMCA  Ship  Radio  Compass. 


MISCELLANEOUS 

DZ-2  Direction  Finders. 

GP-7  Aircraft  Transmitters. 

ZB-3  ILAS  Eqpl. 

SCR-283  Revg.  &  X'mttng  Eqpt.  Compkie. 
RT-3/ARN-1  Altimeter. 

RADIOSONDES  AN/AMQ-IA  to  D.  New. 


CONDENSER  MICROPHONE 
Double  Holmholts  Resonator  Type 

MICROPHONE  T-21-B.  Slq.  Corp.  Slock  No. 
2816218.  Description:  Condisiisor  type,  Momu- 
iacturar.  The  Allen  D.  Cardwell  Co.,  mounted 
inside  a  cylindrical  meted  case,  18"  hleh, 
8"  diameter,  brass  erUadrical  caae.  S  to 
2S  CTcles  per  second,  outaut  48  db  Into  10 
ohms.  Mike  la  a  combination  condenser 
mike  and  Iwo-staqe  ampUHer  and  a  double 
Helmholli  reeonator.  The  condenser  head  el 
the  unit  is  mounted  at  the  lop  of  the  Inner 
resonotinq  chamber  and  consists  of  a  thin 
Btrelched  metallic  diaphragm  mounted  aym- 
metrically  .004  inch  from  on  insulated  metal 
plate,  accecs  oi  air  preseure  from  the  main 
chamber  of  the  mike  to  this  chaaaber  is 
through  holes  of  a  removable  plug.  Access 
oi  air  pressure  from  the  outside  to  the  main 
chamber  ie  through  the  holes  of  another  re¬ 
movable  plug.  The  combinotion  of  the  two 
plugs  ond  the  Inner  and  outer  chambers 
form  a  two-section  acoustical  low-pass 
filter.  The  dimensions  of  the  plug  holes  have 
been  ealculoted  to  obtaia  a  2S-e^ie  per  sec¬ 
ond  cutoM  ireguency  tor  this  filter.  By  drill¬ 
ing  vent  hoies  In  cylindrical  cone  and  remov¬ 
ing  pluga,  frequency  responee  can  be 
widened  tor  normal  usage.  Original  use: 
with  Sound  Ronging  Equipment  OR-2.  Hon 
excellent  appUeatioM  in  geo-physlcal  ond 
oil  eaploratlon  work.  Tubee  used  In  oonpU- 
Hert  Tn>ee  30  and  32.  ALL  NEW  UNITS.  .  . 
Price,  Each,  f.0,8.  our  addreea . 134.50 


IMMEDIATELY 
AVAILABLE 
FROM  STOCK 

GROUND,  SHIP  &  AIR 
COMMUNICATIONS 


TDQ  VHF  100-156  MC  50W.  AM  Xmttr 
for  1 10  V.  50/60  C.  AC. 

BC-797  VHF  110-126  MC.  50W.  AM  Output 
for  110  V.  50/60  C.  AC. 

SCR-284  Ground  Portable  AM,  Trant-Rcvg. 
Eqpl.  for  Field  Communication*. 

SCR-522  VHF.  4-Channel.  100-156  MC 
Trant-Rcvg.  Eqpt.  for  Plane  or  Ground 
Communication*. 

SCR-Sll,  Walky-Talky,  3-6  MC.  Cryttal 
Controlled  Trant-Rcvg.  with  Plug-In  Unit* 
for  Freq.  Changing. 

96-200A,  2  KW  Wilcox  X'mtir.  125-525  KC. 
3  Cabinet* :  RF  L^it,  Modulator,  Rectifier ; 
Al,  A2  and  A3  ^ittion. 

10  KW  GE  FM  RF  AmpUiera.  Type  BF-3-A, 
88-106  MC  with  separate  Power  Sup¬ 
ply.  NEW  UNITS!  Excellent  for  increas¬ 
ing  power  of  FM  6t  Television  station*. 
Writs  for  Prices  and  descriptive  data. 

250  A  500  WATT  SOUND  SYSTEMS  for 
Airports.  Shipyarda,  Amusement  Parks. 
Civilian  Defense,  Etc.  Write  far  Prices 
and  Literatara. 


SEARCHLIGHT  SECTION 


LUCKY  IJE 


39'^each  3  for. *1.00 


'a  foot  Switch 
made  of  Nf  cu 
SURAIUS  rMTERIAL 


HiSKlT'S-S? 


TTT&a  is  amp.  mkm  E  Sluncii 


y^Tto  l/evice^ 

/NCOfiPORAreD 

2^7  BROADWAY  PATERSON, NJ. 


REMOVAL  SALE 

Mpvltf  f  Oar  Oww  ■ylldfatg 

POWER  RHEOSTATS 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

110  T.  80  ejcU  SORPU....  $2.60 
110  f.  60  cycle  1/10  RPM..  $2.35 
110  f.  60  cycle  IRPM . $2.85 


AN'IMA  Antenii»  Maet.  For  AN/ABC-5. 
Aluminum  UHF  antenna  with  hardwood 
haae-rnax  connector.  Orlirlnal  cartona. 
600  available.  Htock  C8A-2a.  Hpeclal  9 

fioo  €. 


ISOLATION  TRANSFORMER 

Btep-Dp  ISO  MdU  to  111 

or 

Btep-Doini  116  votta  to  XSi 

4M  ite . $2.85  118  volte  to  6 


Kadio  I'Ampaea  l.oopa  — New— 
orlslnal  packinc.  A  acarce  Item  and  onl; 
a  few  available  even  In  our  atock.  StocI 

#A-00.  Hperial  9  $76.M  each. 


MIrra-RwItrhea  Type  HZ-7R8T.  8.P.D.T. 
2000  available.  8tock  SA-6SI.  Hp«<rlal 
S4A.M  C. 


IK'  Hdayn  TranMnitlem — I.lqiild  I.evel. 
tl.E.  Typee  OTJITABK  and  AK-I.-AEM. 
Over  2000  on  hand.  Stork  jfA-204.  price 
SSM.M/C. 


GdRuiM  TELECHRON  Motors 


Carbon  Pile  Vollape  Reculalor — Erllpae 
Pioneer  U-111144.  Mounted  on  cover 
aaaem.  with  adjuatlns  potentiometers  For 
uae  with  NRA-2D  or  564-S-A  50  ampere 
peneratore.  Packed  in  aealed  metal  con- 
talnera  500  available.  Htock  #A-25t. 
Price  S700.00/r. 


Tachometer  Indicator — Army  Type  Mark 
V.  Kollaman  Type  621-KN-04  and  Pioneer 
tttt22-lF2-A  For  uae  with  Mark  V 
Tachometer  generator.  1000  available  In 
uaed  but  yood  condition.  Htock  9A-27. 
Nperlal  9  EMm.OO^C. 


Gooorol 

Eloctric 

tUaad  Caae 
Saaller 
NeaiaraU 

$1  C.50 


WostiRthouto 

ELAPSED 

TIME 

METERS 


AIROTOR  BLOWER  WHEEL 

Torrlnkton  1(200-101 — Hlack  anodized.  S' 
diam.  X  1-1/22"  thick.  *4"  ahaft  alxe.  De- 
llvera  62  rfm  at  2450  rpm  clockwiee  rota, 
tiun.  Brand  Nen — Hpecial  9  $27.00/0. 


ItPM  HYN0HHUNOU8 


. . . -lotor:  115 

Icro  Hnitcbea,  Aero  Swltcbea, 
a  . 6  for 


SHOCKMOUNT  SPECIALS 

lA>rd  100-P-l  l.oad  ratlnK  I  Iba.  .  I  6.00/C 
Ijord  luo-P.4  l.oad  ratlnit  4  Iba.  .  .  15.0fl/C 
Lord  IOO-P.6  I>iad  ratina  6  Iba.  ..  16.0U/C 
Lord  150-P-I2  U)nd  ratlnK  12  Iba..  20  flO/C 
tArd  200. P-25  Ixiad  ratlnK  75  Iba.,  50.00/C 
Harria  1022  Ia>ad  ratlnK  ik  lb.  ...  4.00/C 

Harria  5205  I.oail  ratliiK  10  Iba.  ..  16.00/C 
Ilarrla  5215  l.oad  ratlnK  15  Iba.  ..  16.00/C 


Aiworted 


•JJJ"  POTENTIOMETERS 
TYPE  “JJ"  $2.50 


TYPE  'J'  5  .95 
TYPE  "JL"  $1.25 


AMPERE  DEMAND  METER 

Stewart  Warner — 74KA.  0-20  Ainpii.  Ther¬ 
mal  <>i>«*ratlon.  HiKh  Time  Idag.  Indica¬ 
tion  follows  for  avcrHKc  rcadinir  as  would 
affect  aupply  traniiformeri.  Ideal  for  da- 
Hiffn  laboratorlen  and  InduMtrlal  motor 
load  chet'klnR.  Nporlal  at  10  fur  $AO.OO. 


49m*  MKt  IM-IM* 
$iM*t  lMK*t 
CSM*t  USK* 

MMt  IStKt  ISM-lSM* 
10K*tUSKt 

12Kt  ;2SfK*  2iM-S0K* 
lSK*t  SMKt  22M-2SKt 
SMO-SSHt 

UK«tSMKt  2SH-ltHt«< 
SOK*  1  Imaft  20M-2tKt 
S0K*t2maf«t  2SK-UKt 
7SKt  Smaf*  TK-lmaft 
SMK-SKt 
2$K-4MKt 


IMK-IStK* 

iSOK-lMKt 

lMK-200Kt 

2MK-2StKt 

SMK-SMKt 

SMM-3S0K* 

2maf-2mai^ 

2SK-2SK«t 

ltK-liK*t 

4MK-4MK* 

SMK-SMHt 

S0K-S0K*t 


CIB  THYRATRONS 

1  ampere  DC  contlnuuua  ratlnK.  Filament 
2.5  V  O  6.2  ampa.  New.  orlKinal  boxei. 
Bperlal  4>  5350  00  per  100.  Ijirse  Quan¬ 
tity  Avnllnble, 


20K-2*0K-MKt  7S6K-7S0K-7MK« 

4»K-i7K-2.6K'.ah  XOOK-HOOK-MOKt 

760K-700K-7e0Kt  ImeK-lmeS-lmeSt 

1*»  S"  srrewdrlier  slotted  shaft,  tt)  Knoli  type 
shaft  < * ' ~  - - 


CARRIER  EQUIPMENT 


See  earlier  ada  for  other  Itema,  Write  for 
24  paKe  cataluKue  with  deacrlptiona  ami 
pricea.  Smaller  Wty.  pricea  upon  rciiueat. 


Wtalara  Elaetrla  CF-IA  4-clianaal  earrlar  tataehaat 
tarailnala 

CE-IOI-A  2-ehtnaal  1700/20  cycle  carrier  riaaerc 

CFO-B  4-eliinMl  carrier  ellct  rciulatcO  tcicanawc 
terailealc  ceaielctc  with  tear  chaaneU  1000/30 
cycle  rlailae. 

CFD-B  4-ehanMl  ollat  rceulatad  Iriepbeiia  rc- 

oeaten. 

C-42-A  V.  F.  ttla«ra6h  la  frein  2-  te  12-chaaaal 
tarailaalc. 

FMC  I  er  2  ehaaaalc  earrlar  Masheae  tarailaali, 
aateaiatlc  ratalatlaa,  daalax  dtaallat  aaeh 
ahaaaal.  Carrlar  fraeuaaelat  abava  M  KC.  lOaal 
far  adOlat  channalt  abeva  tvM  "C”. 

Ceapleta  tnslaearlat  aad  Initallatlaa  tarvlaat 


Itolhtyp^ 


BIRTCHER  TUBE  CLAMPS 

92«A  02682  cany  926C  974e 

92SAI  92685  ^  924C5 

926AU  92487  AA.  926CI0  2 

9208  926814  926C24 

9268  1  926822  AiWV  926  D6  930-21 

Many  other  Hord-To-Get  itemt  available  for 
Immtoiatc  delivery  from  our  largo  inventory. 
Send  u>  your  r»^inmtnts  and  let  m  guote. 


Call  AKntorr  4-i9$9 


SO  Watt  Broadway.  N.  Y.  7,  N.  Y, 
PhoRc:  WORTH  4-0865-6 


najrwwn,  MiBswri 

ToIoImh#:  FLBMlRt  2121 
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QUARTZ  CRYSTALS 

^  NEW  LISTING 

Mode  from  the  finest  Brasilian  Quarts.  Will  provide  a  high  degree  of  activity  and  frequency  stability.  All 
tested  and  marked  by  the  manufacturer  to  a  very  close  tolerance.  In  the  frequencies  outlined  below  the 
crystals  itemised  under  the  heading  "From  &  To"  are  mostly  in  progressive  frequencies  between  the  limits  shown 
(as  for  esample;  "From  3300  to  3377/'  are  as  follows:  3300KC,  3301 KC,  3302KC — ,  3377KC.)  are  of  limited 
quantities  in  each  frequency.  Those  listed  singly  are  in  quantities  of  SO  or  more. 

I  CR  lA  AR  or  FT241  I  FT214A 


Prong  centers  Vi">  Prong  die.  3/32“ 
Price  S1.1S  M.  (25  tor  $25.00) 


Prong  Spacing  Vi",  Prong  die.  14" 
Prlco  7«c  M.  12  tor  $9.00 


FT214A 

SPECIAL  TYPE  WE. 

Prong  spacing  1"  CTS. 

Prong  Siie  3/32"  dia. 

These  ore  in  successive  steps  of  .1 
MC  variation  from  20.0  MC 
to  27.9  MC 

Suitoble  for  low  frequency  purposes 
(1/54  of  Stoted  Values) 

Price  $1.15  ea. 

UNASSEMBLED  CRYSTALS 

consists  of  quartz  crystal  plates 
made  for  FT243  holders.  Furnished 
complete  with  holders,  electrodes, 
springs  and  all  hardware. 

Price  .29  ea. 

Crystal  plates  available  in  the  fol¬ 
lowing  frequencies; — 


EDUE  ELECTRONICS,  Inc 


1 54  Greenwich  Street 
I  New  York,  N.  Y. 

I*  Telephone  DIgby  9-3143 


SEARCHLIGHT  SECTION 


SAVE  ON 


BRAND  NEW 


UM  2JS4 .  ».se  sjzs . us.se  t-io .  i.ra  fo-usa  . . .  writo  en . 

i-u  2JM . iu.ee  UM . iss.ee  nx-a .  s.ss  aen  .  s.st  m . 

i-ee  US7 .  U.M  usi .  ss.m  fc-cta  .  s.es  zterM .  ie.ee  ne . 

i-ee  use .  27.se  sui .  se.se  Fe-st  .  i2.ss  iseri.  ...  sjs  m . 

i-ee  2JU .  ss.ee  us2  . 2ee.se  sssmc.  .12  F6-2Ssa  . . .  wm*  ea . 


OA2  ..  ttus  2JM .  27.se  UM . 

OAi,'vn7s..  ijs  2JM . iie.ee  um . 

9i7  ■  -  i-se  2J17 .  U.M  USI . 

oes  vM  .  sue  sue .  27.ie  sui . 

vmse.  .se  zjse . us.se  cxissa .  n.se  niuV  . . 

.  LM  2JS1 .  S9.se  eXSeSA  ....  U.se  FC-S7 

.  Mi  2JS2 .  st.se  css  .  7.se  skss  lui 

.  eje  2Ka  .  ss.m  safi .  s.m  _ 

JSJ; .  tu  2112s  .  St.M  son .  «.H  YOUR 

JtJt  .  SAJS  2KM  .  M.M  SBP4 .  4.M  'WUn 

“H  .  .Hi  t****  .  t9.M  SCPl  .  4.M  Wo  I 

«*?_ .  M-ee  2Ka .  s2.ee  sea .  ss.es  ' 

jnac .  tsje  2M4s  . ue.ee  sff7  .  i.st  • 


GUARANTEED 


uta .  LM  2IUS  . 

INM .  us  2KW  . 

1M2SA .  US  2HM  . 

1N2SS  .  US  2HSt  . 

INS  .  US  2MM  . 


eje  2Ka 

LSS  2K2S 
SAJS  2KM 

sae  2KM 

13M  2Ka 


.  S.ra  FO-USA . . .  Wrtto  AH .  2.M  SeS... 

.  t.ss  2ses  .  s.st  m .  12.SS  set... 

.  4.es  2teTM .  seas  ne .  iam  en... 

.  12.SS  2teTi.  ...  sas  m .  a7s  in... 

.a  F6-2SSA  . . .  wrHn  sa .  2.se  enw. 

.  4.SS  FC-2teA  WrHo  Sn .  UU  IH... 

.  SS.SS  zt*m .  S.M  sn .  is.m  Hi... 

s.st  27SA . WrHo  nf.  . .  WrHo  SI... 

_ —  eesex . wrno  ea... 


sas  Ml  . 

LS  >MS. 
MS  IMS. 


YOUR  SURPLUS  WANTED  SJUte. . ! . ! !  aae  w! 
Wa  Poy  Highest  Prices!  . SS- 


mu  .  ae  sapi . 

IHUA .  .19  1021 . 

iNu .  sae  sa24  .... 

17449 .  eae  ssuw . 

11447 .  Aje  SSM  . 

174U  .  t.n  SS2S  . 

i*4se .  as  sen 

utssA .  US  sea 

17499  as  SC2S 

174C1’KC1...  LSe  SCU  MC  . 

17444 . u  sea . 

17499 .  ue  SCSI . 

1Z2 .  US  sen . 

vs-2  ...  eae  sees . 

2ca'iU2  .  at  son  ... 

2cst .  aae  sonsi  ... 

iC4e .  tat  sen . 

sees .  itat  sffs . 

2C44 .  lae  sen  . 

ICU .  Mi  SHP7  .... 

2CU .  eat  4.12SA  .... 

2Da  .  tae  asm 

2oaw .  £n  4cn  cvn 

2CM .  eat  4cn . 


n.ee  sea .  ss.te  I  .  „ . 

21.9S  son .  U.9S  '  :r*r~  Kum .  n.se  m . 

ue.ee  sff7  .  i.et  .  ♦  H  St . SlS!  St*" .  **•*•  S . 

WrHn  son .  4.U  SfiJ-J? . I!  SJ!!* .  !-2  tesf .  u.m  . 

^  WrHn  SHn  .  t.M  £5tVr . ll  !!*S .  . 

lai  2HSt  . WrHn  SMFA  . .  4.9t  fJi"-”  •  .  U  *2*"“"  Tui .  lAU  tUA . 

-n  SAn .  AM  ssn  . .  It.M  Zfl*-  .  J-M  nee  .  IAM  .  J.7,  gig . 

LM  1124  .  4.9t  tin .  S9.M  VTSe-Br.  . .  19.95  S27A .  AM  ygjA .  WrHn  tU . 

ia|  SSM  .  S.M  UM  .  U.M  M*™  .  M** .  J-M  TtSAY .  M.M  ta . 

t.M  UM .  n.te  po-te*  ...  »•»*  »»•* .  »•*»  seefY .  m.m  tee . 

4.M  tIUOY .  1.M  I  ,  .  ,  liiCV .  M.M  M . 


t.n  sea .  t.M  un .  n.te  Pc-itt  . 

as  ssn  ...  4.M  tiuoY .  i.m  - 

us  sea  7sae  sta  .  i.n  .  , 

ae  SC2S  ....  t.9s  etc  ssn...  12.M  5  I 

AM  SCM  MC  ..  1.M  4AJS  ...  AM 

.se  sen .  s.7t  sakswc  ...  i.m  VEED 

ut  sen .  s.is  salsw .  1.7s 

tat  SCU .  t.9t  SANS  .  S.U  COI 

eae  sees .  u.m  sans .  2.m 

at  son  ....  s.tt  4AS4 .  2.M  MOI 

nae  sonsi _  s.st  sols  _  wrHn  .  , 

tat  sen .  ss.m  sams  . wntn  e***  w 

ttat  SFn .  l.N  sen  .  m.m  tail  mm 

lae  sen  .  s.m  sfa  .  4.m  - 

Ms  SHn  .  S.M  U4 .  S.M  FC-IM  . 

eat  4.12SA .  2S.M  4IU  S.M  VU-IU.. 

a  ACM  ..  S.M  SSNTWOT  AM  HFIM  . . 
Acnevn..  SS.M  SSUSCTV...  WrHn  F-USA 

eae  acm .  u.m  sets .  m.m  vt-usa 

Ate  ACM .  nat  safs  .  a.n  NF-ue 

eat  Acn .  u.m  uavs .  t.M  Fc-in  . 


5  FIGURE 
VEEDER  ROOT 
COUNTERS  QK// 
MODEL  S-1  WWr 

Sin  widn  x  l-S/IS’  Mni.  Dnvn- 
tail  mnantlnt— rnninvakln  Invar. 


Mi  Tueesn...  wtHo 

SMt  t«M  .  WrHn 

MS  7*44 . M 

Ms  1419 . M 

14M  .  las 

BitM . se 

itM  . se 

itM  . n 

sen .  I.M 

eat  1*41 . S 

Slat  1*44  .  •** 

Tn  ItM .  lae 

iae  MU .  AM 

Itat  **14  .  AM 


U21A .  eat  4cn .  u.m  uavs 

ua .  eae  aju . im.m  uon 

UM  .  uat  ua . iM.H  120F7  ...  2Aet|ieiA........  M.e 

U27  .  Mat  U2S  1M.M  12Nn  ...  U.M  I  ItlC  .  M.t 

USI .  aae  asm . im.m  isc .  amIisaa .  as.s 

UU .  seat  AJU . im.m  ISR  . M  ZeSF  .  WrH 

uss .  aae  asm . im.m  fc-is  ssn.  s.mIzuvtac  .  .7 

,  I  use .  A.S 


5pocial:  VACUUM  CAPACITOR5 
12  mnifd..  20.000  v.  $  7.M 
12  oinifd..  32.000  v.  SIO.OO 


All  Prices  f.O.B.  Lot  Angeles,  tubiect  to  chonge 
without  notice.  Minimum  order  $3.00. 


itea . 

..  B.H 

mA . 

..WrHo 

inm . 

.7* 

lum 

..  1.M 

mA . 

..  sat 

MtA  ... 

..  t.M 

mA 

..  I.N 

U7A . 

..  t.M 

42SA  ... 

..  AM 

4MA . 

..  U.M 

444A  ... 

..  sat 

AAOa  ... 

..  AM 

AS*TM... 

.  A2.M 

4fi _ 

..  S.M 

4MA . 

U.M 

40* . 

.  UnM 

...  u.oe  tie .  ae  >*n . 

...  S.M  teea .  eiae  sees . 

...  .N  em .  ut  s*9* . 

...  S.U  tM .  Ui  S7U . 

...  t.M  ne .  at  tsei  . 

...  t.N  He .  tat  *7*4 . 

...  2A7S  tee  .  ta*  tses . 

...  .M  teen . tieae  stu . 

..  M.M  tee .  tat  teu . 

..  149.M  ta .  tat  stit . 


etkMo  teu 
WrHn  teUA 
WrHn  tea.. 
.SS  ten.. 
.49  sees., 
as  99*2.. 


J.  S.  H.  SALES  CO. 

Dept.  E-21.  7552  Melrose  Ave. 

Los  Angeles  44,  Calitomia 


tpeclal:  VACUUM  CAPACITORS 
$0  moitd..  S2.eeo  V.  tl2.M 
100  mniM..  20.009  v.  tlA.M 


Thousands  of  other  types  in  iteck.  Send  ut  your 
requirements. 
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rlutch  on  icar  box  controls 
two  4x0  lU’M  takc-olTs.  Bsll- 
iK-a'ingx.  Hlxc  «>4xmxir. 
Wt  15t4  lb».  Price  NEW 

$12.95 


Price  NEW 


Drsnd  New  In  orlgliitl  mntsinerx. 


PROMPT  DELIVERY  ON  ALL  ORDERS 
ALL  MERCHANDISE  FULLY  GUARANTEED 


SEARCHLIGHT  SECTION 


DIREaRON 

SELENIUM 

REaiFIERS 


GEAR  HEAD  MOTORS 


Buy  Direct 
From 

M'focturer 

FHlI-Warn  Tvi^ 


PARTIAL  eVeimrCS  AND 

LIDTIND  I  MREV  OlOOia 
OP  ■  WBKlJ  IN  CTOCK 

OAS . «S|  srsfl . W  SSTA  (WE).,  s.ao 

OB2 .  I.ID  MKi-n . W  S4<IA(WE>.  l.SS 

OCS/VRIOS.  I  19  «JS . 49  S$9-A(WF.)  4.00 

ODS/VRIM  .95  4J6 . 59.  S7I-B . 05 

OZ4 . 59  <IU .  I.M  9TS-A(WK).  4.00 

lATOT . 09  OKOOT . 59  nO-A  (WC).  l.is 

IAK4 . 90  OKT-M . 70  SR7-A(WK).  S.SO 

IBSGT . 05  1.19,  400-A(WE)  2.50 

IBM .  2.00  *1.7  . 00  40I-A(WK).  S.SO 

IBM .  0  00  6N7-M . 95  40VB(WK).  7.50 

iur .  U.9S  *Q7UT . 10  407- A  (WE).  5.00 

IL4 . «0|  6H7-M . 9Cl  4W-A  (WCl  2.71 

IL2I(GE)...  44I0|  A.SD7 . 79|42I-A(WK)  S  50 

ILA* . 90  4HG7 . la'  4U^/2C4$  9.40 

IN2I  B .  1.0*1  *SH7 . *4.  CKS02AX  1  2S 

UttS-A - Ut|  *BJ7 . *9:  r.KSOAA.X  ..  1.2S 

INM-B .  S.49,  68K7GT . *2;  CKSIOAX  .  I.M 

INS4-A . 75  4SI.7GT . Ml'  GI.-SS9  ..  I.OO 

IN44/400B.  I.2I:6.HN7UT . 701  CKS7IAX  2.25 

IN4S/400C.  l.Ml  *V«GT . 00  RU.A7* _ 2SA* 

IN40 . 5$  4X5GT . 52  700-D . SS.OO 


.M  *V«GT . 00  RU.07* _ 2SA* 

.5$  0X5GT . 52  700-D . SS.OO 

JS  OYO-U . 9S  715-G . 19.00 

.71  7A* . 05  717-A . 05 

iJi  7A0 . 75  SOS .  S.2S 


IB7 . 71  7A* . OSl  717-A . 05 

SCOKOC) .  .uji  7A0 . 751  SOS .  S.2S 

ICSl .  4.95  7C6 . 09:  SOS  .  2.50 

1C52 .  5.S0I  7CS0 . *5.001*07 .  1.59 

*P*I .  1.55  7r7 . 7S  *11 .  2.70 

$CM . t.?S  7H7 . 75  Oll-A .  5.5* 

lES* .  1.19  llA* . 55  *12  .  2.75 

till . 0.1*  11AT7 . 75  012-A . 'S.SO 

US4 . 27.15  IIAI'7 . 09  US  . lAf 

lJU . 2A25  IIBDO .  1.00  029 .  9.95 

1J49 . 54.00  I2C* . 05  *37 .  1.45 

SA4 . 59  I2H0 .  AS  000  .  5.95 

OAPl .  9.0*  12SA7-GT..  .09  ool  _ 22.50 

OBIO .  7.50  lisrs . 79  000-A .  1.55 

Jg» . 1*  0*  l«107 . *3  in.A(OE).  531 

SBPI .  5.75  I2SH7 . 05  12*0.. . *0 

IBPll .  9J0  11SJ7 . 09  lois . 75 

SCM . 70A*  I18R7 . 72  1014 . 2.25 

lCM(On..  SJS  I1SL7 .  A5  1010  ..  74 

SUV24(i..  LS*  128N7GT...  .75  U22(*LSM)i.H 

5C27 .  7.5*  I»H7-M...  .03  1*25. .  .S 

5CM .  9.9*  I*r7 . *0  1029 . SO 

SD0/1S99...  .5*  ISAYS  1.25  losi  ...  IS* 

505GT/0..  .99  ISB^T...  .79  lOSl  i . 70 

IM .  M  MLOGT . 04  2050  .  1.40 

0-IUA . MA*  tSZO . *5  MSI .  1.10 

4C5* . SSt*  55L0  . 09  5514  ....  4.50 

4X-tMA  .  .  .trjB  S5-T(EiinK)  4.50  SSM/IAL. .  .15.00 

■oa(WA.).u!ii  ssiIsgt . *9  sooo-a^.  .  .  s.IS 

EPP7 .  1.95  41  . 05  5045  .  9  75 

5R4GY .  1.29  sues . SO  5040  .  9  75 

it)4G . 55  HE-TS . 75  Mi4..  .  2.M 

$V4-0 . IAS  FG-105 . 17.00  CE-STOl  ...  4.50 

fJO®, .  -•*  P-IM-A  ...  0.95  i:E-57U  ...  2.25 

SYlIrT . 45  211 . 75  5000  (Vlci)  0  50 

0AB7 . 9*  2SS.TH....U.75  SOOS  (VteL  K  S.7S 

0AC7  . 75  274- A .  2  95  5*44  ....'  S.SO 

OAGS .  A5  t74-R .  2  95  ('.K-SSO*  .  .  4.00 

0AG7 .  1.25  275-A(WE).  SOO  .5014  .  .  2..5* 

OAHO .  1.00  270-r  A  G  .  .15.00  5910  75 

.  ITS  IM-TM _ T.M  S99S...'....  S.50 

OARS . 74  S04-TL .  0.75  002* .  .91 

•AXl . 2J1  u*A(WE)..  $.15  .  ’  H 

. ♦»  IIIA  (WE)..  *50  ^ .  ‘5 

•CO . ♦»  *11C(WE)..  1.95  9000 . S9 

P9-M.  ....  .091  SM-A  (WE) .  5.00  AX-tM$. .  .1T.9S 
WRITE  ON  TYPES  NOT  LISTED 
Ton**:  FOB-NYC— 25%  OoROSit  with  orSIsr— or 
WHO  foil  rsnittooe*  to  t*«*  COO  ohMri**  Roto* 
Firms  (D.*B.)  N*t  10  Oiyi  — All  m*reliA**l*t 
moraotoo*.  Pho**:  REttor  2-2SS2 


inrn.vii’ak  n  Aj.i.r 


GENERAL  ELECTRIC.— 

DC  motor  model  511A50- 
U21,  %  H.  P.  400  BPM. 

|W  OOr-O.Sa  •rmoture  and 
27f-l.»*  field,  rerertlMe 
and  haa  maonetlc  brake. 
Gear  Box  No.  T8154101- 
''  (11,  haa  two  100  KPM  and 

on*  ItO  BPM  take-offf,  controlled  by  throw-out 
type  clutch.  Ball-hrarinsa  Slie,  leaa  abaft  ex- 
te^on,  0x8x13'.  Wt.  18  lb*.  AoqulilUon  coat 
$107.00.  Our  price  NEW . $13.15 

EMERSON  ELECTRIC.— IX) 
motor  type  D44rZ-454-0417, 
.  1  H  P  5800  UPM.  27r-40a 

ftrfnttnr4*  mnd  27v  i.5a  field, 
reverjflbii'.  Throw-out  type 


WHITE-ROGER  SERVO  MO¬ 
TORS.— 24  VDC.  Torque  150 
in.  -llw.  ReTersihlf.  Control 
box  on  top  hail  limit  fwltrhps, 
relays,  and  teleniuni  rectlflera 
(to  block  AC  out  of  motor). 
Ktse  5x5x4'.  ('an  be  xupplied  In 
Models  6iHJ4-5  UI'M  or  6M)4-8*ri 
UPM.  Price  each  NEW.  .$a.S0 


DC  MOTORS 


ELCOR.-Part  No.  82708.  H 
H.P.  4.500  BPM.  OOt-8  3a  arm- 
ature,  24v  2.3a  field,  reversible. 
S'  Kpllne  shaft  9/10'  lone. 
Comes  with  S'  Iona- spline  adap¬ 
ter.  Hize  6x4Mix7^.  Wt.  9  lbs. 
. $7.45 


EMERSON  ELECTRIC. -Typa 
I>44K(M47  0417.  Can  be  used 
ij\  an  motor  or  generator.  1  H.P. 
¥9!^VHlip4  .5400  UPM.  12  volts  100  ampa. 

Douhle-end  shaft  H'  dta.  tof 
i-3/16'  length  on  each  end. 
4^l4^x•*.  Wt.  IT  lbs.  Price  NEW . tS.SO 


SPECIALS 

$0  VOLT  AMPLIDYNC  MOTOR  GENERATOR 
Made  to  aupply  (M)»  armature 
roltage  for  aroplldyne  motor* 
Vi.  .L.  Ernemon  Electric  SSAM3INJI8A. 

Input  27  VDC-44  ampa.  Output 
*0  VIX'-8.8  amps.  .5.30  watt*. 
8.300  BPM.  Two  can  be  connected 
In  sertea  acrOM  120  VIX)  line  to  glre  out  27  roll* 
at  88  amiM  or  54  rotU  at  44  amp, — rice  versui. 
8x8x12'.  Wt.  34  lbs.  Complete  with  A-N  cable. 
Price  .NEW . $8.5fi 


SVNCHO  •  DIFFERENTIAL.  — 

Ben.Ux  FC78249.  115V  80  cycle, 
r  '  j  tlwd  ax  a  dampener  between  two 
to  '', *»  078248  Hynchox.  Easily  converted 
to  3600  BPM  motor  llrntrurtloni 

aiu  X.Xt.X-Ue 


SLIP  RING  ASSEMBLY 
vm  Emeraon  Elactrlc.  — 

»ETTM4I5-1  (xhown  r'—X 

with  and  without  houi-  to—’ 

I  liK).  Uaed  to  transfer 

.a  '  '  'toiW  rolta*es  between  xta- 

tlimary  and  tnorln*  •  .Hi  | 

y  rJO  iT’  part*  a*  In  turret*  or 

I  Ptt-^  rerolrln*  displaya  Full 

Ww  SO*,  rotation  up  to  15 

^  Rl’M  Capacity  II  eon- 

duetors — ten  10  amp  and  two  100  amp  at  18  YDC. 
Alao  haa  twirel  plumUnc  dealoned  to  traoifer 
oxjoen  at  15  P.8.1.  Slxa  0x8x10'.  Wt.  10  Iba 
P^  complete  NEW . fB.50 


HEAVY  DUTY  TRANSFORMERS 

« 1221.-1.8  KVA.  Input  ISO 
-  rolM  #0  cycle.  Output:  12.0,  14.6, 
1^^  '  J  17.0.  17.2.  17.8,  18.0  rolti 

g^HL«<4y  at  too  amp*.  l*ri.  leads  28'  Iona. 
P  llli.  I***'  le*^  17'  Ion*.  8t*e  7*7x7*. 

Wt  255$  Ibx.  Price  Brand 
^  NEW  . $23.50 


GENERAL  ELECTRIC.  — 
«7»GM7.  I  KVA  Intermit¬ 
tent  duty.  Input:  10O/I10/l$0 
rolls  00  cycle.  CXJtput  0.8 
lelaht-lenths)  roll  at  1,500 
amps.  Can  he  used  for 
quick -heat  appllcatlont,  spot 
welders,  tesllna,  etc.  Mae 
51k  X  X  5'.  Wt.  17  ,b*. 
Price  NEW  . $12.50 


T»rms:  Pricts  FOB  St.  Lotih.  Cash  or  25% 
with  ordats.  Balanca  COD.  Katad  Concomi 
(DBB)  Nat  10  days  cash.  Print  subjaet  to 
chong*  without  notin. 

McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 


4736  OlivB  St.  St.  Louii  8,  Mo 


CONDENSERS 

SPECIALS 


2  mfd.— 600  V . $.85 

3  S.T.  Bathtub.  Lot$  of  100  10%  disc.  Some 

type  but  with  2  terms . $.70 


1  mfd.— 600  y . $.59 

Top  Term.  Bathtub.  Lott  of  100  10%  disc. 


4  mfd. — 600  V . $1.25 


16  mfd.— 600  V . $1.75 

Dual  8  mfd  oil  filled  cond.  hermetically 
sealed  and  packed.  Tohe  type  PT-SC-11 
measuring  Stud  mntg. 

centers  2".  Plugs  into  standard  four  prong 
socket.  Quantity  discount. 


.5  mfd.— 400  Y . $.21 

CP63BIAE504  KK  416  MCT  Disc.  100  10%, 
500  25%  —  New. 


.25  mfd.— 600  V 

OM-625  with  bekts. 


DIESEL  GEN. 

25  KW  3  phOM  60  cy.  Hilt  imtt,  G.E. 
gen.  Complete  with  control  panel  & 
storting  batteries.  Ready  for  immedi- 
ofe  operation.  Guaranteed.  P.U.R. 


— ALSO— 

RECTANGULAR  OILS 
TUBULARS 

BATHTUB  &  CHANNELS 
MICAS— TRANS  &  RCVG 
SWITCHES— MICRO  &  TOGGLE 
POTS 

RHEOSTAT— 25  WATT 
RELAYS 


SEE  JAN.  ISSUE 


WANTED 


Condensers  of  oil  typ4:s  in  any  quantity 
Also  other  standard  conponents. 
Writ*;  ART  HANKINS,  Owner 


MONMOUTH 

RADIO  LABS. 

80X  159  OAKHURST,  N.  J. 

Long  Branch  i-5tf2 
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Excellent 


"RW"  Values! 


RA  S2  REaiFIER 

Tranttat  controlled  to  produce  high  voltage 
DC  from  1 10  VAC  60  cycle  source.  Up  to 
1 1 ,500  VDC  @  50  W.  Metered  high  volt¬ 
age  (0-15  KV)  and  current  (0-20  MA). 
New  . $74.50 

SCR  625  Famous  Army  Mine-Detector 
For  Prospectors,  Miners,  Oil  Companies, 
PInmbers,  etc. 

This  unit  is  being  offered  now  at  a  consid¬ 
erable  reduction  in  price.  Recently  adver¬ 
tised  at  $7930  it  is  now  available  in  the 
same  brand  new  wrappings  in  suitcase 
style  carrying  case  (less  batteries)  at 

$59-30  ''"K,;,"" 

Use4,  $39.50 

TS159/TPX 

COMBINATION  SIGNAL  GENERATOR 
AND  FREQUENCY  METER 
Freq.  range:  150-200  MC.,  crystal  cali¬ 
brated.  Has  separate  30MC  signal  output, 
crystal  cal:  3-stage,  AF  ampliher.  Power 
measurements  by  built-in  VTVM  circuit, 
0-1  MA.  meter  as  2-range  voltmeter.  Built- 
in  400  cps.  voltage  related  power  sup¬ 
ply.  New . $69.95 

WOBUUTOR 

BUILD  TV-FM-AM  SWEEP  GENERATOR 
You  can  build  “Versatile  Sweep  Frequency 
(jenerator”  with  APN-I  magnetic  units... 

$5JS 

RM  29  with  the  TS-13  handset 
$14.95  ea.  2  for  $2730 

RL-42  Reversible  Motor  with  antenna  reel 
and  clutch,  used . $2.95 

WRITE  FOR  PRICES 

BC1033  BC376  LP2ILM 

APS13  BC636  TSOI 

ARN7  RA42  TS92 

SCR269F4G  RTAIB  BC1277 

SCR619  CRT3  BC1287 

BOONTON  SIG.  MPIO  APR-4 

GEN.  1. 26  B  MN26Y  MN26C 

TS  lOO/AP 


WANTED! 

An  TS,  APR,  APS,  ARC, 
ARN,  ART,  SCR,  R89  ud 
BC  equipment  .  .  .  write 
today! 

(}aote  lowest  prices  in  yonr 
first  letter 


Shipments  FOI  warehouse.  20%  tepoelt 
on  orders.  Minimum  order  $5.00.  Illwiels 
residents,  odd  repulor  soiea  tax  to  remit¬ 
tance. 

Prices  subject  ta  change  without  notice. 


R  W  ELECTRONICS 

Dept  EL,  1712-14  S  Michiqon  Avc. 

Chicago  16,  HI. 

PHONI  HArrison  7-0374 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 


The  teffowiep  1$  hist  a  partial  list  at  tka 
currant  ninctmnic  and  aircraft  igaipmeat  new 
in  our  warehouse.  Write  for  compfefe  Informa¬ 
tion.  Prompt  replies  to  off  inquiries. 


RC-103&AN/ARN-5ILS 

New  in  original  cartons.  Comp  late. 
Consists  of  ail  accessories,  plus  A5- 
27A,  R090/ARN-S  and  $1^7990. 
ModIfM  to  Hog  alarm. 


BG611  ft  BC-721  HANDIE  TALKIES, 
Pins  SPARE  PARTS,  Qnantily  available. 
lE-17  TEST  SET 
AN/ARN-7  COMPLETE 
SCR-269  COMPLETE 
TBS  4  ft  5.  NEW,  COMPLETE 
AN/ARC-1  VHF  EQUIPMENT 
BC-34S  RECEIVERS 
BC-342  RECEIVERS 


31  KVA  BUDA  DIESEL  PLANT 

3  phase,  110  V,  40  cycles.  5pare 

Krts  arid  generator  available.  Has 
on  run  only  40  hours. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART.13  XMTR 

T-47/ART-13  XMTR  CU-24  ANT.  LOAD 


CU-2S  ANT.  LOAD 
MT-283  MOUNT 
MT-284  MOUNT 
SA-22  ANT.  LOAD 


DY.llftl2DyaamVr 
0-16  LFO 
ATC  DYNAMTR 
C-67  CONTROL  BOX 


AN/APG-13A  RADAR 

Absolutely  complete,  brand  new 


AN/APN-2 
SCR-729  New 
TA2J-24 
RTA-IB 
BC-1016 

APA-6  INDICATOR 
APA-11  INDICATOR 
APA-17  RADAR 
HS-33  HEAD  SETS, 
NEW 

MG-149F  ft  H 


MG-153 

APS.2,  3,  ft  15 
Components 
AN/ARC-5  VHF 
SCR-274  ft  ARC-S 
Conunaad  Eqoipm’l 
R-4/ ARR-2  Receivers 
BC-640  VHF  XMTR 
SCR-510 
SCR-522 
MG-153 


SPARE  PARTS 


SCR- 720 
S0.7 

AN/ARN-7 

SCR-269 


SCR-522 

AN/ART.13 

AN/ARC-1 

BC-6II 


SCR-718  A,  AM,  B  &  C 

Altimeter  equipment— complete 


To  insure  the  finest  of  service  and 
quality  of  merchandise,  we  hove  lust 
recently  put  into  operation  eur  own 
reconditioning  and  function-testing 
plant,  complete  with  all  facilities. 


EXPORT  INQUIRIES  INVITED 

We  sorry  an  unusually  larae  stoea  ef  Alrllae 
Cuulsaent.  Tent  CeulsnMnt.  nUer  gets,  eU. 
Write  ter  eur  low  prises  end  senplete  Intamia- 
tlen.  We  turnlsh  lansdlate  answers  to  all 
Ineulties.  Writs  tedayl 


ELECTRONIC 

INDUSTRIES 

INCe 


2033  West  Venice  Blvd.— Dept.  E-20 
Los  Aapalat  6,  California 
PAoim;  Rf public  S-l  127 
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/?AD(0  Surplus  Buys 


CAPACITOR 

HEADQUARTERS 


CRYSTALS 

.  .  .  in  FT  241-A  Holden-  i',* 
Pin  SPC.  Marked  S4th  OR 
T2nd  Harmonic  MC  Freq. 
Listed  below  by  fundamental 
frequency  with  fractions 
omitted. 

IN  RC  CrysMs  HTSKO 


UG  223/1' 
UG  224  L 
UG  23S  U 
UG  247  U 
UG  348  U 
UG  24*  U 
UG  2S2/U 
UG  258  U 
M  2f8 
M  2S«A 
MT  413 
UG  4I4'U 
UG  431/U 
UG  432/U 
UG  432/U 
UG  478  U 
UG  478/U 
UG  483  U 
UG  482/U 
UG  484/U 
UG  484/U 
UG  487/U 
UG  441/U 
UG  443/U 
UG  443  U 
UG444  U 
UG  445/U 
UG  444  U 
UG  444/ U 
UG  542 /U 
MX544 
UG  545/U 
UG  544/U 
UG  547  U 
UG  534/U 
UG  534/  U 
UG  521,  U 
UG  522'U 
UG523  U 
UG  525  U 
MX  554  U 
UG  557  U 
MX  544  U 
UG  584  U 
UG  435/  U 
MX  412.  U 


UG  353  U 
UG  352  U 
UG  354A  I 
UG  355  U 
UG  354  U 
UG  357  U 
PL  358 
PL  354 
PL  354A 
UG  354  U 
UG  344/U 
UG  341/U 
UG  343/U 
UG  344/U 
UG  344/U 
UG  374/ U 


UG  m/v 
UG44  U 
UG  41  U 
UG  4IA/I 
UG  43/U 
UG  43A/I 
UG42/U 
UG  42A/I 
UG  44  U 
UG  44A  I 
UG  45  U 
UG45A  I 
UG44  U 
UG  44A  I 
UG  47/U 
UG  47A/I 


1484  RC  Crystals 


UG  371/U 
UG373/U 
UG  372  I' 
UG  374  U 
PL  374 
UG  375  U 
UG  374  U 
UG  374/U 
UG  3S4/U 
UG  387  U 
UG  344/U 
UG  341/U 
UG  344  U 
UG  344/U 
UG  244/U 
UG  244  U 


UG  321/U 
UG  322/U 
UG  324  U 
UG  325  U 
UG  324  U 
UG  327/ U 
SO  324 
UG  341/U 
UG  343/U 
UG  342  U 
UG  344/U 
UG  345/ U 
UG  344  U 
UG  344  U 
UG  354  U 
UG  351  U 


UG  144/U 
UG  147/U 
UG  I47A  U 
UG  172  U 
UG  174  U 
UG  I75U 
UG  174  U 
UG  I84A  I' 
UG  I8IA  U 
UG  I83A/U 
UG  185  U 
UG  188  U 
MX  145  U 
UG  147  U 
UG  341/U 
UG343  U 


J4A/U 

34B'U 

31  U 

31A  U 

31B,U 

31C/U 

33/U 

33A/U 

33B/U 

32/U 

32A  U 

32B/U 

32G.U 

37A  U 

37B/U 

38/ U 


UG44/U 
UG  iF/U 
UG  57B/U 
UG  5S/U 
UG  58A/U 
UG  54  U 
UG  54A/U 
UG  44/U 
UG  44A/U 
UG  41  U 
UG  41A/U 
UGU  U 
UG  85/U 
UG  84/U 
UG  87/U 
UG88  U 


ArailabU  lor  inuaddiata  dmlirmrr  from  atocJr. 

Writ*,  wirm.  phooa  pour  iwquiramant*. 

C<unpl4t4  afock  e/  "AM"  Connactor*.  Sand  lor  our  bullolioM  and  liitinqrs 
of  oU  componanfa. 


ACORN  ELECTRONICS  CORP 

k  V«8«y  S».  worth  4-3270  N«w  York  7, 


RELAYS 


Modal  QBG 

I'^'lin  ItanKlna  and  Listening  F^qulinnent.  In- 
rliuln  diirer  iwelver.  projector  and  battery 
priHer  supply.  New,  roniplete,  export  packeil. 
Will  Ini’ata  and  maintain  sound  ccalsct  with 
sulmiergeil  ttrgH  _ 


Laria  Stock  af 
CLARE.  TYPES  CORE 
COOKE.  AUTOMATIC— ELECTRIC 


Fraquancy  ranfa  SO  to  1000  Met. 

Pleasures  IlK  slgnsU  from  HO  to  3000  Ales  and 
pulse  rates  from  .VI  to  KOOO  cycles. 

Tlie  Alii)  2  can  lie  used  as  a  Direction  Finder 
to  loi'ate  signals,  or  as  a  frequency  meter,  by 
VIHI'AL  and  Al’IIAL  Indicators,  proslde 
tlriglnally  ili'slgned  and  useil  by  I'HN  sir- 
craft.  Ideally  suited  for  military,  lalsuatory 
ami  gisieral  purpose  use. 

Fsiulptn<‘nt  consists  ctf  the  following; 

.tnleiuia  Detector  rMI)-#6AKH — lias  raiialile 
length  antennas,  dU>de  detector  and  sliver 
platnl  tuning  stub  with  callltrated  scale. 

AMI’LIFIKIl  I'MD  VIADU  has  three  stage 
pulse  ainpliner,  a  trigger  circuit,  a  pulse  rate 
counter  circuit  and  audio  amplifier,  visual 
signal  Indicator,  rrctlfler  power  supply  which 
Is  operative  im  ll.^  Volts  .At'  00  to  24(M)  cycles 
current,  regulated. 

Test  ORtTLLATIIU  I’MD  HOAIM!  Has  cavity 
frequency  of  400  cycles  with  selecthHi  of  four 
put.se  repetition  rates. 

ALL  CAULKH  AND  KITTINtIH.  At'fEHNIHI 
IF.H  AND  SHIK’K  MOUNTED  R.AUK  for 
Immefllate  Installation,  plus  two  Teciinlcal 
Manuals. 

BI’.tllE  |•AIIT»  Bteel  chest  Includes  spares  for 
ciHuponents  and  two  extra  sets  spare  tulies. 

Ouarantmd  NEW 

.\ll  the  aliove  In  original  export  packed  casea 
Wt.:  113-lbs 


BATHTUB  U.OND.  CHANNEL  TYPES 

8AFO  444V  444V  1444V  444V  444V  1444V 

.45  5.14  5.15  5.44  5.15  5.44  5.54 

.14  .15  .44  A5  M  AS  .54 

.25  .44  .45  .54  .54  .84  .45 

.54  A5  .54  .44  .44  .45  .78 

LS  .54  .45  .75  .75  .85  - 

2.4  .85  L15  -  -  -  - 

2  a  .K  .15  .44  .45  .44  .45  .44 

2  a  .14  .44  .45  .54  .45  .  54  .U 

2  a  .25  .45  .55  .45  .54  .45  .75 

2  a  .54  .  55  .45  .85  .44  .75  - 

2  a  1.4  .85  .55  -  -  -  - - 

1  a  .45  .44  .45  .54  .45  .54  .45 

1  a  .14  .44  .45  .45  .45  .54  - 

1  a  .24  .58  .45  -  .44  .75  - 

la. 54  .44  .45  -  VAB,T  WfAB/T 

8PCCIFY  TERMINAL  LAYOUT  tWHEN  ORDERING 
OTHER  VALUER -VOLTAGES  AVAILABLE 
JAN.C-2S  TYPES  AVAILABLE  IN  QUANTITY 

ATTINTIOM 

Now  Manyfocturs  Hi-Copocity  Oil  Cond. 

F  >r  S«rvo-Contrel-Nctwork  Applications 
20-30-40-S0-60  MFD/600  VDC,  also  AC  rated 

COMPACT  OMITS 
10-20-40-t0-100  MFD/100  VDC  (Oils) 
fast  Oefivery— lot  (ft  Quote  on  Your  Noods 


Contacts-IA.  Ill,  IC  Operates  at  »  M.\... . 

Price— 12.75  ta. 

Laach  Relays  Tjp.'  102%  HN  BF.  t  oll  24V.  42.% 
ohms,  t'lmtacta -D.l’.M  T.  Norm,  closed.  Rated 

at  10  Amps . Price— 81.50  ea. 

FIva  Prone  CR.275I  G.E.  Pluf  In  Relays. 
1)  C-in:i('2%  2200  Ohm.s  .SHDT  4.S  MA.. 84.00  ea. 
11  I'-I04R2H  7INI  ohms  HI'DT  0  MA... 13.00  ea. 
Blow  Helease  (For  8CR-S22.A)  Telephone  Relays. 

Part  No.  Allll.%K  .  Prloa— 53.00  ta. 

Clare  8K-5032  (Hermetically  SmIoOI  Plui-ln 
Relays.  Call — 30  ahmt  5  valts  Contacts — OPDT. 

Prioa— 54.00  aa. 


$27500 


0QMipmtnt  lor 

Ho4io  Commrmicotioma  itk  our  itocks 
TWX^N.  Y.  1-223 


For  Fast  Intolligont  Friondly  Sorvico 


CALL  ON  ESSCO' 


Electronic  Supply  Co. 
222  Fulton  St. 
Now  York  7,  N.  Y. 
Dlfby  4-30M 


COMMUNICATION  DEVICES  CO. 

2111  Tareittli  Ave.  NVC  27.  N.  V. 

CaMa:  Cemmunlde*  Tel:  Ad  4-4174 


ELECTRONIC  SPECIALTY  SUPPLY  CO. 

St  WmIkor  St.  WA  3-ttl7  NYC  12  M.Y. 


MOHli  4-S023 
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END  OF  YEAR  CLEARANCE  ON  OUR  ENTIRE  STOCK 
OF  SPECIAL  PURPOSE  A  TRANSNITTINC  TUOES. 
ADDITIONAL  DISCOUNTS  FOR  QUANTITY  SHIPMENTS 


SCM  CSB .  I.7S 

SCPI .  4.M 

9DJI . M.M 

»rP7 .  l.tS 

CSB .  S.7S 

SR4GY  .  I.4« 

C4A  .  9.7S 

4AK9 . n 

4K7G . 4S 

7BPS .  I4.4S 

7C4 . S9 

TES . S« 

l#Y  . 79 

UA4 . 94 

MG  .  1.44 

RKM . 94 

49  SnwUI . 94 

PGI7 .  4.94 

RK79 . 79 

RK79 . 79 

RK7S .  9.79 

REL9 .  14.49 

PG8IA .  1.44 

VT44 . 79 

VT4t .  14.49 

I44TH  .  7.79 

HYII4B . 94 

VTI97 .  1.79 

94SB .  1.44 

911  .  1.79 

911'VT4C) .  1.79 


mA . 


74CA .  1.44 

744AY-DY .  14.94 

744EY-GY .  14.94 

747A .  7.49 

74BA .  1.79 

714  Mil . 79 

7ilA . 49 

714AY  .  4.49 


9S4TL .  14.49 

ItSA .  4.49 

944A  .  4.49 

144TH .  4.94 

144T1. .  4.79 

147A .  9.79 

114A . 44 

S9SA .  4.49 

194A .  7.99 

ItIA .  4.49 

194B .  l.H 

MSA .  1.49 


SMB .  9.79 

S19A .  4.94 

441 . 14 

441 . 99 

444 .  44.49 

444 .  1.79 

441 .  91.94 

844 . 79 

449 .  1.99 

S44A .  l.M 

479A .  1.94 

474  . 44 

874 . 94 

474 . 44 

411A .  4.99 

494  . 19 

499  . 49 

494  . 49 

497  . 49 

498A . 94 

E1148 . 94 

1444 .  1.49 

1414 . 44 

1414 . M 

1499  . 44 

1494  . 44 

1494 . M 

1414 .  9.49 

1449  . 94 

9491 . 49 

7141 . M 

Mil .  .79 

M19 .  9.79 

MllA .  9.49 


•  'i  !!  is?? .  i  !!  .  ^  •AmpTu-t.r 

....  1.44  MSA .  1.49  BIW .  19.49  Bum . 

SEND  US  YOUR  INQUIRIES  ON  TYPES  NOT  LISTED 


MARITIME  INTERNATIONAL  COMPANY 


II  STATE  STREET 

PRorb:  DIgby  4-3192 


NEW  YORK  4,  N.  Y. 

Coblo  Addrois:  FOXCROFT 


Our  stock  of  mors  than  a 
million  relays  —  in  over  a 
thousand  different  types 
—  is  the  world’s  largest. 
Don’t  delay  your  produc* 
tion  for  want  of  large  or 
small  quantities  of  relays 
of  any  type. 

Telephone,  wire  or  write 
for  quotations. 


ELECTRONIC 

EXPEDITERS 

SUPPLYING 


THE  NEEDS  OF  INDUSTRY  — 
GOVERNMENT  —  FOREIGN 
PURCHASING  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING 
TUBES,  ELECTRIC  WIRE 

AND  CABLE . 

AIRCRAFT  ELECTRONICS- 
INSTRUMENTS— 
HYDRAULICS 

PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 

Rated — Dun  &  Braditreit 

^lutMrnU 

D4Rt.  WW,  22S  N.  Wabash  Araaoa 
Chicofa  1,  lllinoi*  •  ANdover  3-0C41 
Cable  AMrtu:  “ELCXPEOITE"  •  TWXC«I9I4 


PHDTOCON 

SALES 

417  N.  foothill  eivd. 

ST  Comoro  7-4131 

Pasadena  t,  CalH. 

nr  an  t-E7SI 

FREE  24  PAGE 

WINTER 

SURPLUS  SALES  CATALOG 

WANTED  new  ar  etoan  aiae  •iMlrsnlc  «urRluf. 
PleaM  tlal*  naet  daMrlatlan  »1  Iha  csaditlan 
and  dataili  af  madiSaatlan.  Indleala  lawatt 
arlaa  In  flrit  lattar. 


TH  .113  Prrq.  Mntnr  10  IMn  me _  PUN* 

ilt-vtlrtt  Parkard  IlOA  vn.M.  IJke  new  $141.00 
Hlanal  Orarralor  Minlal  Kill  H-S30  nn-.  $:»'  PUR* 

Sltiipinn  Crnpviipe  Model  400 . Xew  979.00 

l.M  A  M'  111  PreinieneT  Meter  with 

ral.  Inok.  rr/xial,  and  tuhea . Ku*.  99.90 

T»  1.91/11  Weeton  Tent  Het . K»e.  190  00 

TH  IIH.IIP  . New  Mf».  PUR* 

Hlanal  lieneralnr  190.9 . IJke  new  PUR* 

Million  Hlmall/er  Radio  A  TV.. Like  new  PUR* 

nuinont  209  Hrope . $:«>  PUR* 

TH-140'UP  X  Hand  HIfnal  Genera¬ 
tor  . Kxr  PUR* 

.10.911  Fhior  mfMlel  Owllloneope  9*  tulie 

RfA  mf».  . . Kxe  PUR’ 

TH-14/AP  Portable  OM-lllonrope . Kxr.  390.00 

TH  II  Text  Het  for  X  Rand  Box  1  A  1 

eompletn  . Kxr  PUR* 

AI’R-4  Hean-h  Rerelter  .  PUR* 

Tnnlna  irnitn  tnr  APR  4  Rerelrer .  PUR* 

lir  .149,  Br-311.  BC  .141  BwelxeM .  PUR* 

APR  3  . Kxr  PUR* 

HfR-lM  rieldn  Belt . Kxr.  PUR* 

APN4A  or  B  . Kxr  PUR* 

APR  5A  . Kxr  PUR* 

HI-R-549  Radar  Trailer .  PUR* 

T>i>e  IlOA  q  Meter  110  110  mr, 

Boonton  Radio  foro .  PUR* 

Antenna  AT  104/(APM») . New  17.90 

.\utomallr  Pilot  Inrerter 
Tvpe  DA  Input  IHVIH'.  (»  II  ampn. 

Output  II.9V  ,  3  phane,  400  epe. 

II.IA'A . Kxr  90.00 

T-17  Hand  Microphone  with  eord  and 

PI.  09  . Kxr.  4.90 

Inipedanre  Bridae  *.9flA  Oneial 

Radio  .  Like  new  PUR* 

HS-1.1  nooo  ohm.  r'vd  |2.*9 .  New  9  49 

IIH  I*  8000  ohm.  I’ned  1.79 . New  2.29 

HH  23  *00  ohm.  I'xed  3.90 . New  4.49 

HH..18  600  ohm.  Heed  1.79 . New  2.29 

•PUR— PRICK  upon  requeat. 

NOTE:  One  of  the  laraent  and  moet  romplete  eler. 
tronlr  xurplua  xtorkn  In  the  rmintrx.  We  ha». 
fhounandx  of  tube*,  raparltorn.  pliiae.  arreworle*. 
trannmitterx-reeeirem.  tmt  aqulpment.  etr.  Rend  iie 
your  requirement*. 

TERMS:  Prlraa  F.O.B.  Paaadena.  California.  2591. 
on  all  C.O.D.  orderi.  CaUforalan*  add  SB  Hale* 
Tax.  Price*  nublert  to  rhanfa  without  notlre. 


NfW  AND  MOSf 
COMWHiNSIVi 


RELAY  SALES 
CATALOG 

NOW  SiADY  ^ 

!•  Eur*  to  Eond 
for  your  ropy 


tioloy  •-414G 

133  W.  CNiaCO  AVL 


DiFT.4,aiiaso  ».  lU. 


ELECTKONICS  — fabriMry,  1953 


i 


SEARCHLIGHT  SECTION 


102  WARREN  STREET  ROSE 


NEW  YORK  7,  N.  Y. 


Ftbruary,  1953  —  ELECTRONICS 


NEW  GUARANTEED  METERS 


R.F.  AMMETERS 

2  WESTON  426.  r  rMiiiS . 6 

2.1  SIMPSON  36.  r  rMind.  S.C.  ty»* 

IS-in.  SC  (tMli  *  3F3II . 4 

2.6  WESTON  426.  S'  rMitS . i 

3  WESTINOHOUSE  NT-3S.  S'  fMind  SC 

stiick  3F  1003.3.  AWS  typ* 
MR46W003RFAA  . 4 

6  GENERAL  ELECTRIC  DO-44.  T 

RMnO  . a 

r.  SIMPSON.  S' rd..  SC  ty»«  IS-SS . 

6  WESTON  423.  S'  Huarc  . u 

b.C.  VOLTMETERi 

»-IO  SIMPSON  26.  S'  rd . < 

0-16  SIMPSON  27.  T  . « 

O-SO  O.E.  00-41.  r  rd . . 

0-60  WESTINOHOUSE  NX-3S.  S'  rd....‘ 

O-taO  SIMPSON  26.  3’  rd . i 

O-ioO  SIMPSON  76.  3"  rd . k 

O-SiiO  SIMPSON  23.  S'  rd . c 

k.t.  voltmeVers 

0-3  SIMPSON  66.  r  rd . < 

10  SIMPSON  60.  4'  X  4'/.' . I 

16  0.  E.  AW-41.  r  rd.  Mack  uala.  cal. 

lar  800  eyelaa  . I 

76  WESTON  617.  S'  rd.  matal  aaa- 

Sanaad  eata  . I 

300  BURLINGTON  22A.  JT  rd.  laatal 

cau . ( 

600  SIMPSON  66.  3*  rd.  with  axtaraal 
raclctar . i 

A.C.  AMMETERS 

6  AMPS  SIMPSON  66.  r  rd . 

16  SIMPSON  66.  S' rd . i 

100  SIMPSON  66.  r  rd.  6  Amt  aivt.. 

•Ith  100:6  trantfaraiar . i 

160  WESTINOHOUSE  NA-SS.  3* 

round,  6  Aaia  mvt..  with 

160:6  trantfaraiar  . 

600  SIMPSON  66.  S'  rd.  6  Am*  mvt. 

with  600A  trantfaraiar . 


D.C.  MICROAMMETERS 

16-0-16  WESTON  731.  S'  ta.  S.  caia .  616.60 

0-26  WESTON  731.  3' ta.  S.  eata . aai  17.60 

0-60  SIMPSON  79.  4'  X  4'/t' . 13.06 

0-100  SIMPSON  75,  3r  rd .  v  11.26 

D.C.  MILLIAMMETERS 

0-6  WESTINOHOUSE  RX-33,  TT  tauara  «  S3.60 

0-6  GRUEN  (Tiinlatt)  6WI24,  S' raund  «  4.00 

0-16  SIMPSON  26.  3*  rd.  AWS  tyaa 

MR33WOISDCMA  . 9  6.00 

0-60  GRUEN  (Trlplatt)  GW622.  V  round  9  4.00 

0-160  G.E.  DW-41.  ir  rd  . m  4.60 

0-160  WESTINOHOUSE  RX-36.  S' 

tauara . 9  6.60 

0-200  SIMPSON  26.  V  rd.  AWS  typa 

MR36W200DCMA  . 9  6.96 

0-300  GRUEN  (Trlflatt)  V  rd. 

MR36W3000CMA  . 9  6.60 

0-400  TRIPLETT  321-T.  S'  rd.  (mada  lor 

GarSald  Mad.  Apa.  Ca.) . 9  4.60 

0-000  OEJUR  312.  S'  rd.  S.C.  Stack 

»  3F980  . 9  4.60 

GASOLINE  HEATER 
Motorota  GN3-24A 

Idaal  tar  baatt.  bunpalawt,  trantmlttar  ttatlant, 
ate.,  and  any  plaea  whara  a  aulek  baat  It  raaulrad 
In  valuaia.  Vary  aSleiant  and  acananical.  16,000 
BTU  par  haurl  Ona  pallan  patallna  lattt  0  hauni 
Intarnal  caaikuttlan  typa— tafa  ta  utal  Datipnad  far 
haatinp  at  B-29  and  PBM-3  Barnhart. 

Oparataa  an  24-28  vaitt  D.C.  Eatlly  adaptad  ta 
1 10  «alt  AC  by  uta  af  trantfaraiar  and  ractlSar. 

Appraxlmatalv  12'  x  O'  x  lO*.  Cwnnlata  with  tach 
manual,  all  aaeaitarlet,  and  talf  eantalnad  I  pal. 
tank  with  pravitiant  tar  eannactlan  ta  auxiliary  fual 
tupply. 

Oavammant  Caat  Appraximataly  6240.00.  Yaur  Caat 
Only  629.60. 


Thla  ooly  a  partial  Unt- 
tng.  Wa  alto  atoek  a  wtda 
rartaty  of  aliunta.  traoa- 
forman  and  mulUpUart. 


MARITIME  SWITCHBOARD 

INSTRUMENTS— ACCESSORIES 
worth  4-9217 

33B  Canal  Stroat  Naw  York  13,  Now  York 


All  IHms  art  ntw  la 
•rifinal  eartan*  and  are 
fully  guaranteed.  All 
piicet  are  net.  F.O.B. 
New  York  City. 


nev^Vrk  BUY  SELL  — 

Wo  4o  both! — Eloctronic  Eqaipinont  onB  Rarti  of  ovory  Boacriotlon.  No  lot  to 
TOP  PRICES.  Ask  HP  to  holp  yo«.  RAPID  ACTION  ALWAYS. 

ELECTRONIC  SURPLUS  BROKERS 


ILL  RECTOR  2-1 S91 

Bopcriotlon.  No  lot  too  hirBO. 


Portable  Instruments 

Moldtd  Bakolitc  cote  7"  x  AW  x  3" 

D.C.  MCnOAHMFrERS 

_  S.  .10.  .50  mieroomporoo 

THZUCOCOOPU  MILUAMMZTEllS 

1,  S..S..10  milUamporop 
THERMOCOUPLE  VOLTMETERS 

S  to  SOO  Tolto 

Arailablm  la  multlplo  rang* 
eomblaatlooM 

Precision  Eloctrica!  Instrument  Co. 


144  Grand  Stroot 


Now  York  13,  N.  Y. 


AN  Connectors,  compicft  stocks  or 
bond.  Blue  ptholote,  melamine  or  boke- 
lite  with  cadmium  plated  or  sand  blast 
shells.  Write  for  four  page  reduced  price 
list. 

Up  to  80%  discount! 

Coaxial  Connectors,  21,468  pieces 
in  stock  in  152  different  types. 

Write  ter  letett  price  Mat. 

HAROLD  H.  POWELL  &  COa 

2104  Market  Stroot  Philadelphia  3,  Po. 


RaCaA.  Modal  MI-81 67 

TRANSMIHERS 


Pofnt-to-.pefnt  communcatioiM 


Frao.  Reapa:  2000  la  20.000  Ket. 

filiphtni”*  '"'**’*  ^  '"'**** 

Ipput:  ISO  to  2t0  Valta  AC  60/80  apa. 

SIxa:  ar  hifh.  IT*  wlda,  ZT  daap. 

Tabaa:  an*.  St3a.  SOSi.  SSSa. 

Cryatal  Oaalllatar  unit  hultt-ln,  fully  ahlaldad 
and  alaMa.  All  aalf  aantalaad  iaaladiat  an- 
laaaa  aatwart.  Maatar  OwIMatar  unit  (arall- 
ahla)  eb  In  alaet  af  Xtal  ualt.  Bpaach  ampll- 
•tr  la  aaly  axtarnal  anit  and  has  118/220  v. 
AC  lapat,  taur  atassa.  hlfh  saia.  Tatal  aat 


w^ht.  826  Iba. 


Campnlal  Ntwl  From  BtaakI  QuantItlasI 
Prtaaa  aa  Raiuaat.  a. 


COMMUNICATION  DEVICES  CO. 

INCORPORATED 

2331  Twelfth  Are.  N.  Y.  27,  N.  Y 


COMPANY 


PRODUCTS 

REctor  2-8078-9 


OLeti. . 

MVSIZ . 

HVUdB _ 

HYiU . . 

KC4 . 

KC4-S . 

KY21A . 

LVR . 

QKU7 . 

QKU7A... 

RKM . 

ltK47 . 

RK72 . 

RKT3 . 

RX212  . 

«062tA. . .. 
V4l . 

vrn . 

vuses . 

WLMl . 

WL632A . . . 
WLFTtA.... 

ZB12e  . 

46X674 . 

5AP1 . 

6BP4 . 

SHPl . 

6SP7 . 

TBP7 . 

7HP4 . 

9LP7 . 


SEARCHLIGHT  SECTION 


r  *  Ratittora 

t*.  N«v<y  Nm.  Wrtir  r\rutt,  m.m.  •.(MO  alMi.  10#  •.  ftmil*  «•#•..  IM# 

*M«f«ra  &  MHlti^liara 

•  S*l®r**  WwttiwfcwM*  Tm  ».l.  I  mm.  trwWf  mm» 

■H  (mM  ptati  tr«M-  ■■lUilUr  rwMwv.  win  «mM,  m* 

^  •iHi*  PiMM  prlaary,  >/,%  ttiprmppp.  Cm  kP  MrparaO  iPptMur  fpr  pay 

twr  Caa  M  faraliM  OaJrtO  fatal.  Naar.  Ot.00  atMh. 

I  too#  aalta.  1.0  aaip.  Anaafar,  a>a,  r  WaaHaokaaaa  NA-M  ar  Waalaa 

lOanr  aaltaaa  OaalraO  MaM  470,  I  aapa.  f.v  OaHaaMaa:  taaia  aallkraM 

•aa  Aapalaa.  p.ljo,  laalaOaa  Oi^kaat  typa  aafraat  fraaafaraar 

laraar  Ca.  Spaa.  »I#S.  a/lOO-i  i»t»a  at  2S-I»  agr.  IS.IS. 

’•0  ay.  S.P..  SS  KVA  , 

Pri.  Ill  V.,  Saa.  I  *Rsl«ys 

M  l^lahv  aa#  aaakal  Allaa-SraOlay  aaarfaaO  may.  lit  *•  •• 
iVa*'?  af^a  AOiaatakla  S.S  la  10.1  a^  V.tl 

Waatlatka^  III  ».  10  «.  D.f.S.T.  II  aap. 
aap.  Aaartraa  Spaa.  aaataata  vlfk  latariaafe.  S4.M  aaak. 

(at.  •ws-iMio.  Prt.  *Rsctifi«rs,  Dry  Disc 

[**J*~^^'-y:**~**>-^  Ca.  S.  rwi  I.S  a.  O-a  •  I  MP. ..  .s.n  4  fw  I.!# 

a  Salaalaai,  rwCT.t*y.i.a#  I  aaip  .71  4  Iw  J.IS 

^  ^  Salaala*.  HW,  IS  a.  0.a  •  .1  aap.  .7S  4  far  LM 

la  ikl:  Safaalaa,  Fwfc,  14  a.  a-a  •  I.S  aap . |.M 

'  pjil  io  m  ity'aa  Sataalaa.  FWB.  IM  a.  a-a  .S  aap . I.M 

.  map  II1.PP.  II7.IS.  salaalaa,  FWB,  IIS  a.  a-a  .4  aap . 1.1# 

.  O-a  llaa.  rippla  fra-  *Staii4  Off  IniMlBtsrs,  C«r«Mic 

aSJSSS\^  IV  Ola.  a  . . ••!•••• 

nppta.  Aaavaa  spaa.  ^  j. .  l  j|  ^ 

IV  Ola.  «  r . . .  •.»  as. 

Iters  AM  ■'■I*  *****  ■>**■*  ****  ^****’ 

i  A*s  \'kSSS  VolfB*«  Rsctificr  Power  Sv^ly 

r.A.».  Ml.  azazBiaa.  v,riakla  aatpat  O-II.OIS  a.  O-a  •  IS#  aHla._lBB0l 
,  •  aSOS  a.  O-a.  Faat  m  a^.SS 

Pyraaw  C-.  OISFISS.  a, 

QvaitlflM  mroihbh — wkjact  to  ipocM  OlKSpaft. 


Lot  Angslet  21,  Calif. 


1527  E.  Serenth  Street 


GEM  OF  THB  Surplus 


RADAR  IQUIFMINT 


ttr  hifaraatiaa. 


110  V.  VARIACS 


TEST  EQUIFMENT  Prka  Os  Raquoat 
■C-MI  TI.47  T0.I4  IE.  IP 

T8.|#  TS.IS  TS.I27  LM  If.M 


EE-B  FIELD  f HONES 
UStD  5^j^.........................|j.a 

NEW  «;» 


AIRCRArr  IQUIRMENT 

•  C*l7i.  100  W.  Aircraft  Xeiir.  Ceeieleie  la- 
oiallatUe  Now  aaO  eMd  .V  . . .  ."rTJ.W.II. 
MN.tOC  IIA»IO  COMrAti/  6ai»le(e  Stt.M 
•CW.itS  VHO  TIIANSMItYlf|.|l|%tlVBfl. 

S4  V.  Comrloto  . .  IM  00 

■CS.»4M  w  Aca.l  (M.4iuai  .r  VOP 

■  .Til'fi'.rJi  r.u.a. 

LOAAM  A^M»4  CnaspUie  . . . ilO.OO 

AJH.l  ALTlMCTKlTroBDM; . olB 

•■S-i  vnr  TSANtciivis.  ii  m  >.  v.p.u.a. 
••{-}  aca-Mt-s  TA-iJia 

se-j«  TA-a 

ic-7M.B  TAJI 

a-t^Aaa.i  Aaa.a 

•rT.t  abnIt  ABB-r 


"|?EMBER:  we  also  BOV  NEW  AND 
USED  RADIO  GEAR.  WE  PAY  TOP  DDL. 
LA"  AND  WILL  BEAT  ANY  COMPETITIVE 
f"*C|l,)Y"ITE  US  TO  SELL  ANYTHING  IN 
ELfCTRONICS.  SWIFT  REPLY  GUARAN. 


COUIMBIA  ELECTRONICS  SALES 

522  Sautk  San  Padra  St..  Lm  Aapaln  13.  Calif. 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 


RADIO  A  ELECTRONIC  SURPLUS 
13933-9  BRUSH  STREET 
Detroit  3,  Mich.  TO  9-  3403 


LARGE  INVENTORY 

OIL  FILLED  CAPACITORS  CONNECTORS 

BATHTUB  COHDEHSERS  SWITCHES 

TYPE  "J"  AHD  "JJ"  POTENTIOMETERS 
IMMtDIATt  DlLIVtnY 
LEMAR  ELECTRONICS  CO. 

131  LIBERTY  ST.  N.  V.  1.  N.  Y. 

PHONE:  BARCLAY  7.SS7} 


S  BAND 

eanaaclar  RF  aaS  A  2  atapa  II  aM.  I.F.  Naay 
typa  CG.4IABW  caalty  aafapyat  nlxar  aalnt 
44IB  lipktkaaM  taka  iratltnad  fa  aaaar  2IM  fa 
3150  Hiataayclaa  (apprax.  t.S  fa  II  Cai).  Taalap 
by  Mil  tantalnap  1 15a  M  ey.  raatr>lkla  I  rpa 
BaPIna  natar  aiHk  Unit  aaltckat.  Caaiaa  lat  aa 
ta  caaar  ranpa  aaea  la  I'/t  alaataa.  Caaiplata  aiHk 
tuba.  A  aiatar  laaa  pawar  waaly.  la  aaaa  II*  x 

S'/,*  X  7'.*.  Brand  Naar . 1124.51 

Caaltlaa  A  athar  part,  af  tba  CG-44ABW  A  CG- 
5SACQ  anito  af  Mark  II  Radar  aaallahla. 


30-40  M,  Link  xmtr  2SUFM  kf  •CR-2M,  III.SO 


Many  athar  Itani,.  Sand  tar  Ballalln. 

EMPIRE  ELECTRONICS  COMPANY 

400  Aaa.  L.  Braaklva  30.  N.  Y.  Claaardala  2-2411 


TUBE  REBUILDING 

larti  InKBlttkt  aif  Power  tipis 

leonomieal  e  Giierantee4 
FREELAND  PRODUCTS  CO. 

700  DRTADES  ST.,  N.  O.,  LA. 


IIAIIAK  SPECI 

All  Tubes  listsd  below  ore  tuT 

^  gTsew: ...  T.S  JlSl . 

“2 . ,J*2  .srA'' •••  ”•"  *•‘15 mi! 


HlBheat  Cosh 
Pricpp  Paid  for 
Yo«r  Seadial 
PurpoM  Tubpf  I 
Any  Quantify 
I  to  1,000. 


J5H .  ‘-S  5!!*. .  *•*** . ***•*• 

»a'inpi  ..  5.N  2C4J .  17.M  2IUS . Uf-Ot 

122.  .  2C51 .  4.15  2Ka . MIJa 

1225 .  H!  “*• .  F****** . 

^M(W.  E.)..  I-M  2J14 .  J4AP  ICll .  U-it 

12M .  ,-!•  2K2S  TllA'B  a.PP  1K2J . ITtAP 

FM40 .  7.IP  2KM .  ISPAP  4C2t .  MAP 

1M*1 .  J.JP  2K2t .  n-Pf  4C11  .  4P.PP  1  arua  .  lAf  1 

IMM .  “•••  lltM  .  2t.PP  4C15  .  2S.5P  I  lAtfC .  4.fP  •  CK52SAX  ..i;  lAl  I  ap4 


1.PI  IBMW . ;.  7.PP 

1.15  ICa .  PP.5P 

IPAP  1C23 .  lAiP 

J4AP  ICll .  MAP 

SAPP  1C45 .  17.M 

4S.PP  1C2P .  U.5P 

12.5#  IKM . 12SAP 


I  CIUP75  . 

.  U-M  I  aet4A . 

Aboy#  Listing  is  only  partial.  Writa  or  Phono  H  your  roquiromonts  oro  not  listod 

ALL  TUBES  ARE  NEW,  MOST  WITH  JAN  MARKINGS  AND  IN  ORIGINAL  CARTONS. 

TERMS:  NET  IS  doyi  to  rotod  Nnoa.  "All  Prlcot"  iub|oct  to  cho«BO  wHfiouf  ootico. 

MICROWAVE  EQUIPMENT  SUPPLY  CO.  "  ’rSjiilir 
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SEARCHLIGHT  SECTION 


WANTED! 


•  RADCOM  pays 

highest  prices  for  surplus 
equipment,  parts  and  tubes 


•  TCS-7  and  up  e  SCB  274N,  SCH-300  •  ABC-1.  ABC-3,  ABT-13 


e  8CB  39t  Equlpmunl  JB  70.  IB  SO. 
BC-S3tA,  BC410-E,  BA43.  EES.  BC- 
S14-E,  PE9S,  PE197.  TraUur  K-S2. 
Corda.  1.8-3 

•  8CB-S09  .  .  .  BC-S04.  BC-603.  FT-237. 
Cnrsiai  8«i« 

•  8CB-50S  .  .  .  BC453-A,  BC-S52-A. 
DM-40-A,  FT-2S3-A,  BCS5S-A 

•  BC312.  342,  349,  1000  BncuiTurt 

e  SCB522  Equipment,  BA-34  BectUiera 

Tafeyraph  WUX,  Newark 


•  Tranamiltara  BC  S9S.  B89/ABN-5A, 
MN  S2.  Taat  Equipment  SCB-211.  1- 
208. 

e  Salayna — Ail  Unda  .  .  .  Maqnatrona. 

•  Ganaratora — GN  45 — All  kinda 

•  5  KW  Goa  Ganaratora  PE  75.  PE  95. 
PE  197 

•  Pluqa  ond  Connectora.  Technical 
Manuala 

e  Tubaa — Special  Purpoaa,  Lola 
B/gafow  2-6666 


S»U 


RADCOM  Engineering  Co, 


8  LIVINGSTON  ST. 


NEWARK  3,  N.  J. 


WE  BUY.., 

all  kinds  of 


DOGS 


SURPLUS  MATERIAL 
Aircraft  &  Electronics 

•  Amplidynes 

•  Dynamotors 

•  Motor  Generators 

•  Switches 

•  Wire 

or  What  Have  You? 

ATLAS  EQUIP.  CO. 

229  Southwest  Blvd. 
KANSAS  CITY,  MO. 


NEED 

#241  Dumont  Oscilloscopes 
#804-C  Signal  Generators 
H.  FINNEGAN 

49  Washington  Avt.  Little  Ferry,  N.  J. 


COMPETITORS 

TEAM  UP  TO  BklNG  YOU  ONE 
CHEAT  ELECTRONICS  FIRM 

GEARED  TO  SERVE  YOU  WITH 

HARD-TO-FIND 
PARTS  &  EQUIP. 

Just  a  partial  list  ol  our 
present  stock: 

•  BC-348  •  BC-342  •  AltT-13 

•  ARC-3  •  APN-9  •  LM 

a  BC-221  •  BC-6n 

a  VARIOUS  TEST  EQUIPMENT 
NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  attention  to  all 
inquiries — all  languages! 
Attn:  Schools,  Lobs,  Hamst 

WE  PAY  MORE 

FOR  RADIO  PARTS  &  EQUIPMENT 

Csrh  In  on  your  lurplur  neuismsnt — 
sr  wn'll  trade  for  Mmethint  you  roolly 
neod.  Wrlto  today! 

HARJO  SALES  CO 

*  Formerly  CANDEE-AIRCO  combined 
with  Alvaradio  Salei  Co. 

4109  BURBANK  BLVD. 

P.  O.  Box  1187 
Magnolia  Park  Station 
BURBANK,  CALIFORNIA 
CHorloiton  O-IASAoROckwoll  9- 


WANTED 

Fodorol  typo 

10  iB  Voico-froquoRcy  Ringora 
Sigaal  Corpa  typo  TA-3/FT. 

W-4$14,  Bicctronica 

330  W.  43  at..  .Naw  York  tl,  N.  T. 

WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

alactrenic  ceoiponants,  uniti,  wirt,  ate. 

Yaor  Inquiries  Inrhed 

LAPIROW  BROS. 

1040  HaOaar  8t.  Claaiaaatl  33.  Ohia 

Kirby  1283 

WANTED 

Waatern  Electric  groy-tiniahad 
EQUIPMENT  CABINETS 
For  19"  paneU.  Heights  of  2'  4",  S'  4", 
7'  0"  and  7'  4". 

W-5954.  Electronice 
330  W.  43  St.,  .New  York  36.  N.  T. 


Will  buy  "ALL" 

ART.I3/ty»0  T- 47A.  BC-348  modillod.  $63.00. 
•200  00  APN-0.  3200.00. 

OBT  IS  ,  tvu  T  17  eomoloto,  $730.00. 

•  I^nn  ^  ****  R77  Rocoivori,  i400.00. 

*'**•*’•  ARC-1.  $600.00. 

BC-34t  unmodltiod.  BC3I2.  $63.00. 

$73.00.  BCM2.  $60.00. 

Ship  yio  Exproii  C.O.D..  eubloct  to  inepoctlon  to: 
H.  FINNEGAN 

49  W<Khington  Ava.  Little  Ferry,  N.  J. 


WANTED 

a  AN/TBC-1  Equipmaate. 
a  TI4  Tranamiltara. 
a  Rll  RaoelTert. 

•  TS3S  Teal  Oa^otere. 

Any  candHtan  ar  pummOif 
W-SWB,  Elactroniea 

>99  W.  Alnd  St.  New  Yarfc  >4,  N.  Y. 


WANTED 


BOIIt  Tolopheno  Bwitehhaardi.  BDIOO  Tolnroph 
•witohhaarde.  BDOO  Pawor  Baaree.  EE  101  V-F 
Binaore,  BE73  Cahinate.  FMI9  Frtmoe.  RA43. 
RECat.  KBOftt.  BAt7,  RA37,  RAOl  RoetiRort. 
BDiai  Toot  Beards.  8B6  Swltchhoarde.  Tyie 
CFIA,  CF3A.  CF2B  Carrier  Eaulpmenti.  Any 
eanditlan  and  auantity. 

W-a20S.  tnertrontrs 
SM  W.  41  m..  N>»  York  30.  N.  Y. 


WE  BUY 

All  kindk  of  turplut  electronic 
equipment  and  component!. 

ELECTRONICRAFT,  Inc. 

27  Milbutn  St  Bronavillc  0  N  Y. 

RDonaville  2  0044 


New  “SEARCHLIGHT"  Advertiseflieits 

racaiaed  by  February  2nd  will  appear  In 
the  Morch  issue  aublect  to  limitationa  of 
apace  aaoilabia. 

VlajuiUnl  .HrrrluiHg  Diriiien 

ELECTBOmCS 

330  Waal  43nd  SI.  New  York  34,  N.  Y. 


TELEPHONE 
EQUIPMENT  &  PARTS 

New  TS9  handneta  with  flip  awitch  In 

handle  . S7.0B  each 

New  W.E.  Co.  FIW  handneta  with  rubber 

cord  &  1*1.47  pluK . $7.00  each 

Reconditioned  7*89  handaetn ... 44.95  each 

(;-161  repeat  colln . OS.IMt  cewh 

Denk  teleiihonea  with  rinaer  box  and  dial 

Complete . SO.OO 

New  Trannmittern  like  and  Interchange¬ 
able  with  WECO  FI  &  HAl.  .$I.*5  eewh 
Reconditioned  Round  power  fleld  tele¬ 
phones  . $36.00  each 

Sound  power  handsets  with  cord  A  alli¬ 
gator  clips  . $10.00  each 

Sound  power  R.C.A.  receiver  and  trans¬ 
mitter  units . $3.50  each 

Reconditioned  Army  KE8  telephones. 

tested . $30.00  each 

Operator  head  A  chest  sets  HS19 

$5.50  eeu-h 

WKCO  20  line  Jack  strips  275-217  Mtg 

$8.00  each 

Keys,  lock  make  A  Hreak  positions,  in 

per  strip . Complete  $7.00 

New  r-l.'>8  holding  colls . $0..50  each 

Dials— WECo  6h.  A.E.  24A36  Federal 

$8.50  each 

Corda  telephone  rubber  3  conductor 

$0..50  each — 4  Cond.  $0.00  each 

Induction  roils  C-IOS .  $1.00  each 

Kellogg  82 A  . 5  for  $4.00 

Relays  I’A  38  WEco . $1.$5  each 

SW.i41-V  with  cords  CD318A  A  contain¬ 
ing  I’I..68  Plug  A  Jack  JK48  $3.00  lomp. 
(lenerators .  .  3  bar  $5.00  ea. .  3  bar  $3.00  ca. 

2  bar  $3.00  ca. 
Tarmi:  Chack  with  tritr  F.O.B.  Braaklys  3.  N.  V. 


EASTERN  TELEPHONE  COMPANY 

323  VANDERBILT  AVENUE 
BROOKLYN  5,  N  Y  MA  2  -  3753 
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SEARCHLIGHT  SECTION 


ELECTRONIC  TUBES 


INDEX 

SEARCHLIGHT 


February,  1953 


iK?^  ■ 

SKiS. 

JK5I 

2C4i. 

2K<3. 

2KC5. 

av3t. 

3Xi.  . 


This  indtx  is  published  m%  m  convenience 
to  the  reoders.  Core  is  token  to  moke  it 
occurote  but  ELECTRONICS  ossumes  no 
responsibility  for  errors  or  omissions. 


ir»sar, 
lEfiO.. 
IQI'IT. 
10' '  JT 
itisOT 
|g«0.. 
:i«QT. 

Itiil'* 

tLS4.. 

If?*: 

\mhi 


EMPLOYMENT 

Positions  Vacant . . 

Scllinf  Opportunities  Offered 
Positions  Wanted . 


.401-411 
401,  410 
....  401 


tXlA.. 
US... 
SAi. . . 
aU4. . . 
fX9  .. 
SXSA.. 
3A4... 
«AS... 
Si?#.  .. 

Ipoi 

ItV’*: 

ISJo# 

ST40.. 

5W4.U 

SYSOf 


4FP?.. 

aFPTA. 

aopi.. 


SPECIAL  SERVICES 
Contract  Work . 


K<^4  S. 
4P?4.. 
4B24  .  . 

*P;l.. 

4833.. 

4CS5.. 

4E27.  . 
4Fj7A. 
4J:^l... 
US3... 
4ni.., 
4;m... 
ras. .. 

5Di».. 
5FF7. . 
iFF7A. 

rJpj.. 

&Lri.. 
ALPS.. 
>!  P5.. 
oRPlA 
iPFJA 
:.R«Gr 


EQUIPMENT 
(Used  or  Surplus  New) 
For  Sale . 


imlsssA... 

■iltSSSA... 

MtS4A... 

S|4t7A... 

^«4SA... 

I44SB.  .. 
44SD.  . 
4ftOTH.. 
4S0TL.. 
4S4A . . . 
471A.... 
GLMTSA 

MO . 

MSA... 

MS _ 

MS - 

BIS . 

WL4tS. 
S17..  ■ 

KOSSS  . 
PS31  ... 
POSS3A 
MS., 
ssi/sss 

PSSO  ... 

sss..  . . 

S7SA  .  .  . 
OUTS.. 
70SA .  . . 
700AY.. 

jasf; 

707A  .  .  . 
707B..  . 
T0S4. .  . 
709A.  .  . 

LSS|71S . 

'.M  7t4AY.. 

lis  7tS . 

’.IS  71SA  .  . . 
’.SS7tSB... 
MSlTlSC. . . 

ITITA  .  . . 
TisBir.. 
71SA.  .  . 
7tOCY.. 
7SIA  .  .  . 
TSSAB.. 
7944.  .  . 
794B.  .  . 
7SSA  .  .  . 
796A  .  . . 
72SC.  .  , 
'SN79S. 
,7S0A  . 


WANTED 

Equipment 


ADVERTISERS  INDEX 


6AB7. 

SAT’ 

SACT. 

AAn7. 

4AF- 

SAF^ 

SAGS. 

SA07 

e4Ms. 


Acorn  Electronics  Corp.. 
Admiral  Corporation...., 
Aircraft  Armaments  Inc 

Allen  Organ  Co . . 

Allied  Electronics  Sales. 
Arrow  Appliance  Co.... 

Arrow  Sales  Inc . 

Atlas  Equipment  Co.... 


»  lAKS.. 

.  SAKS.. 

. 

.  eA87.. 

.  ABor.. 

.  SB  MS. 

>  reJ... 

.  t-’il.. 

.  CJi... 
.  4K4... 

•  7BF7.. 

,  SI.P7.. 

.  iOT... 
.  lS&t7. 
C  l?OP7. 
.  USP7. 

vn  US..*.* 
ua. .. 

S.2f  F017.. 
I.IS  RK70A 
.SS  740... 


.}.|S  SM7 .  7.1S 

li.is  iSSS . IS.SS 

i|.|f  SSSl .  I.9S 

ISM .  4.SS 

|S.9S  SSSS . 

is.n  sMo . 

SS41.  S.TS 

asses .  2.fS 

ses4 . 

M70 .  .  ■  f.S# 

sesi .  S.4S 

MSS .  S.4S 

sest .  S.SS 

sraa . 

i.f|  S74S .  S.SS 

tEwsTSI .  S.TS 

S|.M  S7SS .  l.SS 

SiOS/VX-S4.  S.2S 

lEIS  U14 .  S.SS 

nM  SSSS .  4.7S 

^fi  fttri . 

i.|i  SStl/SU4WO  S.SS 

Vm  xeols  1-7S 

iLssuxeess  ..  1.2s 

Vt^  71SS/3C39...  .4S 

Jm  8003H . lSS.fS 

2t.fi  sou .  l.H 

SOIS .  S.SS 

.SS  sots .  S.SS 

4.2s  sots  A .  S.SS 

U.SS  SOSO .  2.11 

ss.is;^s .  S.4S 

S.SSiSOOl .  i.2S 

SI.IS  SOOS . SI 

l.SS  sooi .  i.st 

1.2s  SOOS . SS 

S.SS  SOOS .  2.8S 

i.M  SOOS . 41 

It.SS  AX0SO3 _ 

2.SS 
S.TS 
.  It.SS 
.  S.SS 
.  S.SS 
1.SS 
1.21 
12.M 
.  S.SS 
11.SS 


S4N4.. . 
SA^*: 
SAi^^  .. 
SAS?  .. 
SAUSaT 
SAGS... 
SAVS  .. 


Barry  Electronici  Corp . 

Rendix  Aviation  Corp.,  York  Oiv . 

Bendix  Radio  Div,  of  Brndix  Avia  Corp 

Blan  . . . 

Blonder  Toneue  Laboratories  Inc . . 

Boonton  Radio  Corp . . 


C  &  H  Sales  Co . 

Cap  Electronics  Inc . 

Capebart  Farnsworth  Corn . 

Chase  Electronics  Supply  Co . 

Columbia  Electronics  Sales . 

Comet  Electronics  Sales  Co . 

Communications  Devices  Co . 

Communications  ^uipment  Co . 

Compass  Qommunications  Co . . 

Connector  Corp.  of  America . 

Convair  . . 

Comeli-Aeronautical  Laboratory  Inc 


i^SiwLTSS. 

t,M  toia. . 


Davies  I,aboratories,  The . 

DcHavilland  Aircraft  of  Canada  Ltd. 
Douglas  Aircraft  Co.,  Inc..., . . 


Lss  I  fossa, 
i.ts  hriM 

l.tt  MLIOO 
T.U  lOOTK 


Eastern  Telephone  Co . 

Edtie  Electronics  Inc . 

Electro  Devices  Inc . 

Electro  Sales  Co.,  Inc . 

Electronic  Engineering  Co.  of  Calif. 

Electronic  Expediters  . 

Electronic  Specialty  Supply  Co.... 

Electronic  Surplus  Brokers . 

Electronicraft  Inc . 41 

Electronics  Inc . 

Empire  Electronics  Co . 

E  ^  C  O . 


Th«  obov*  listing  roprosmts  only  a  small  portion  ot  oar  tromandous  tub#  stock.  Since  wo 
oro  nnoblo  to  list  o«r  ontiro  Invontory,  it  your  roguiromonts  aro  not  listed,  write  and  allow 
MS  to  gnoto  yea  occordlntly. 

Rricos  snbiect  to  change  witboMt  notice.  TIRMS:  Rated  firms  not  10  days,  Nen-rotod  25% 
with  a.dor  balance  COD.  f rices  FOB  Boston.  Minimum  ardor  $10.00  or  10  of  a  typo. 


Fair  Radio  Sales . 

Finnegan,  H . 

Ford  Motor  Co . 

Freeland  Products  Co. 


Galbraith  &  Son  Inc.,  C.  C .  411 

General  Motors  Corp.,  AC  Spark  Plug  Div.  404 
General  Motors  Con.,  Ddeo  Radio  Div....  411 
Goodyear  Aircraft  Con .  405 


[  ELE< 

L  110  PEARL  ST 

CTI 

.  BOSTON 

Oontfy/AJii^  9n€.  1 
10.  MASS.  Phone:  LIBERTY  2-7890 

'  W  W  W  W  W  ' 
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E  L  E  CT  R  9nc.  (J 

110  PEARL  ST.  BOSTON  10,  MASS.  Phone:  LIBERTY  2-7890 


PULSE  NETWORKS  AND 
TRANSFORMERS 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

ftomiiMtt  1  8PS>t»0.  Input  ACt  tOI 

I  aSOV  60  cy  M  tlA.  Output  TCi  t6  volts 
ISOA.  Cont.  DM.  Output  voltaco  vniWlo 
1— no  of  powor  t^  awtldi.  Ootnploto  ^tli  < 
ficotlntr  asotoro  on  front  ponoi.  Solf  Cgolt 
6<*homolie  ovolloblo.  Brood  Now. 


•'5137. 


HIGH  VOLTAGE  CAPACITORS 

.»  »M<.  «*v»e  p 


MOTORS  AND  GENERATORS 

1  a<VDC  SSA.  40O_UI 

ii»b*ab'. '  iivbc.’  ‘  iA.' '  f* 

flUOORPM  .  >1 

a.  1.  MM  stacaiMjaa.  iavdc.  aoA.  ssooi 

■  v.Hr . AS 

St**  a-a-t.  14VDC.  neap.  laoniipM.s 
MLai^aa.  t4vi>c.  o.aaa.  isoorpm.! 
0«tor  Ty>*  CS-a-l.  molar  for  TO  .rlvMn.  .  .$ 
Umvoroaf  Moaol  US.  ItSVDC.  l-SA.  SOOOl 

jhouM  Stylo  ITlSSt.  STVDC.  VSHP.  < 


thimm'. 

imtti.. 


ssr.'Ts'^ss?*!.  Tfs:  .??; 

as.'  sasuftsfi.  Vo^ses^^r-ub^ 

Alllanco  Typo  SSOT.  ST.5VDC.  TSOOUPM.  l/IOOKP 

0»Ur  Typo  C-SP-IL.  ST.SVDC.  TOOORPM.  1/1%HP 

sa.as 

to»  Typo  e004.  a4V1X;.  l.SA.  SW.  TSOORPM. 

SAD  Typo  JSI,  tlSVAC.  400Cy.  I/BOHP.  .  Ss'.SS 
Loor  Typo  ISSA.  34VDC.  S.sV  TSW.  SOOORPM. 

ao^  eoloman  saTLCSISO.  14VDC.  lA.  ^oraw 

lOO  In/lbo.  AO  otrcAoo.  A-T  ooc .  6t4.66 

saa44.  s  typo  so.  4S/sav.  s.ba.  nss 

RPK  . SIS. as 

Mo/aoov  soar  or  4S/savDC 

1/16HP.  ITSSRPIt  . SIT. so 

a  s.  mft  saAi0Aj40.  savsc,  lo  os/in  lomuo 

I40RPM  . SIS.SS 

fr'JSE  l•l•OSlS.  SAVDC.  ISO  OP/ft  torauo 

lOORPM  .  SIT. so 

Wootinohoiioo  Typo  aN-WkSS  Altorfiator.  I3VDC  • 
O.SA  ond  I.SVAC  O.IA  3TB-STO  rvrioo.  .  .  .S14.SS 
a.t.  Oonorolora  Typo  ST.  Modol  SBTSES.  lAOVDT. 

0.03SA  ISOORPM.  Porm  Mas  Wound . SS.SS 

a.S.  SSIITl  Solyoon  Oonorp  or . SIS.SS 

a.S.  sSJlai  Control  Trano  . SS.SS 

a.S.  SSJIMl  Solyoon  Gonomlor . flS.SS 

a.S.  **:•••»  Solyoon  OonofPtor  . SIS.SB 

O. a.  SSJIPS  Solyoon  Oonorotor  . SIS.SS 

SondlM  Mkl  Stop.  S  Stop  by  stop  Motor. . .  .ilA.SS 
Pmnoor  a^nooyn  PR-SISOS-l-SSau-IA.  .  .  .  SS.SS 
Plonoor  Autooyfi  AT-SO  . S14.SS 

P. oiwor  Autooyn  AT.  140 . SI4.SS 

Nollxor  CoPol  M  SMr  sSS-RSDOSOa.  t4VIIC.SI4.SS 

Pionoor  Autooyn  ATaTDW . SI4.SB 

Plonoor  Autooyn  AY-BODI . SIS.SS 

S;  J;  •*•«"  sjDssjai.  so  ey . Sis.ss 

alohl  CMbol  Mir,  PPS-SS-II . Sss.so 

•*‘•**''"0  SUtor,  Typo  S8.  Rot  SIIOPB/81 

w/O.E.  mtr.  SSOVAC  SO/SOcy 

I  /3HP  .  S4P  SO 

SAD  Blowor  a  Mtr.  1 15V AC  40Oar  I  IOOrM.il4.SS 
Rodmond  Blowor  a  SHr.  IlSVAC.  SOcy  SSCPM. 

Blowor  a  Mtr.  aSVDC.  I.SSA  4750RPM 

D^l  Output  lOOCPM  (LN> . SIS. SO 

l^tlnshMM  Blowor  a  Mtr,  Typo  PL.  IlSVAC 

40Ooy.  STOORPM.  SOCPM .  .  USB 

P.  A.  Smith  Modol  SSO  Blowor  a  Mtr.  IlSVAC 
SOcy,  SOt'FM  . .  . 

2S*X  e-sp-it. 


i»«i . li . S5S .  ?}'8 

BriV:;;;;:;:;;;; 855.;:;;:  m.8 

InnrtMN . |.f . JfSX .  mZZ 

Atm .  M .  ??*5iiw  H  m 

111 

RELAYS 

Auto  Sloe.  B4SM,  S500  Ohm.  SMA.  »PSi 

Auto  Sloe.  R4B.  0500  Ohm.  SMA.  SPST.  NC.  A 

aMniion^aMUT'.  'sVmC  ’sPOT  ’a  0P8T.li»b'  j 

Strulhoro.Dunn  ABBTS,  OVAC,  DP8T,  SOA^.I  S.SS 
Sdioon  Thormol  ISABOS.  SV  AC-OC.  SPST-NC.  II.SS 

Alllod  PX-SIA.  6VDC.  SPOT,  SA .  . .  S.SS 

Alllod  POX-M,  SVIK*.  4PDt\15A.  .......  S.SS 

RBM  SUBSATIS,  SVDC.  SPST.MO.  »Aj...  I.SS 
RBM  ssaos-io,  iw.  iPST.  d^lo  Stops.  il.4S 
Alllod  BOSOSa,  OVtIC.  SPOT.  l»«.  •  .  1  ■  •  •  •' [•■•t 
a.M.  SISTOO,  SVDC.  SPST-NO.  BOOM  A.  ...  II.SS 
Strulhoro-Bunn  SXAXIOO.  STOT.  SA^S.SS 

Auto  Bloc.  R4BP.  SAVAC.  SPST-NC  A  *”VsS 

Auto  Bloc,  R-SO.  aO-SOVBC.  SPST  NO  a 
eioro  SSSBC.  laaAVDC.  DP8T-NO  a 
a.S.  euTsi-Bioaeso.  is.savdc.  dpdt. 
a.M.  sisuo.  is-acvDc  dpst.mo  a  spst-nc^ 

Looch  IOS4ARW,  SS-SOVDC.  DPOT  B 

NMry  *> ibis'  Min.'.'  S4vi)c.  jpst.'nc.'  !  ’  si.'ss 
Allied  tolSDSS.  34VT)C.  SPST-NO.  dooblo  bjMlc 

alhod  Bsssissa.'  lii'n'. '  jivo^'oPM!  'sa!  .SI.ss 

Alliod  ASS-IISTS.  aCVDC,  SPOT,  SA.  .  .  .  .  .  . Sl.aS 

0.1.  cRaTpi.aiiops.  actric.^ dpdt.  sa.. .Si.u 
a.S.  ssasa.  scvoc.  opst,  jsa. 

a.M.  SISOIS.  S4vac.  SP*T,  PouPIo  PtopP.  isa 

a.S.  CBSTSI  OIOIPS.  SPVI^  OIW.  lOA.  .s^ss 
AMM  SOI4D3B.  aCVDC.  SPST-NC.  doubU 

aV.  BssssT.'  ailvbc'.  ’  spsT-iio.'  'saiibis'  j  ^ 

Sporry  BIUUPB.  34VOC.  gHT-NO.  •S....|».fs 

Looch  laSSBSD.  acvDC.  XPOT.  SA.  ......  .SI.SS 

a.t.  CBSTsi-BiooPS.  aovoc.  opdt. 

a.t.  assssi,  scvoc,  spst-no.  sa.  Min.  .si.tb 

Loach  SI0T4.  sevoii.  OPST-NO.  ISA. 

Alliod  Boisass,  acvoc.  spot,  douhlo  broop.  ISA 

Alliod  aosesB.  acvoc.  opimt  lOA. . . u.ss 

Alliod  SMIBDS3.  aevoc.  SPOT.  lOA.  ■••Jf 
Allon  Brodloy  XSSB4B.  Typo  B6B.  SCVOC.  SPST- 
NO  diiuhio  brook.  300A.  .  .  .  .  .  —  ■  -  -  j  flJL* 

Allon  Brodloy  XMSOO.  Tvno  BSB.  tCVDC.  SUT- 
NO  double  woSo/Propp.  SOOA.  ..... ... . ... .  .SS.SS 

Alliod  BOKU.  SCVOC.  SP^  'fTSS 

Price  aroo,  sail.  3S-33VDC,  OPDT.  roUry.SISS 

HEAVY  DUTY  TRANSFORMERS 

Moloney  Bloc,  SRBLIOMS,  PrI;  IIS/SSOV.  BO/sn 
cy;  Sec:  31000  VolU  •  30OMA.  Oil  PUlPO.  ISLP" 

W.  I6"D.  30.14-H  o«c  of  Ino . 

a.  t.  Cot.  BTSasaS.  PrI;  SOiSV:  SOC!  SJ^VCT 
ft  aSOA.  SO/SOcy.  a.ASKVA.  wt!  ISO  H>P-.aV4*J 

a.  I.  Cot.  eTPTUTl.  PrI:  SSO/S08V,  SO/SOryi 
Roc:  34SO/3.3aO/33IOV  •  1.103/1.333/1.308 

a.SSKVA . 040.00 

a.  S.  eat.  fT4TIUT.  Prtl  SIS/4SOV,  80/Sp^_ 

Hoc:  SVCT  •  aoA.  SKV  Inc . US.M 

a.  I.  Cot.  tT4TUTt.  PrI:  tSO/aOSV.  SO/SOev 
Hoc:  I3SS/|V)0/I33SV  •  O.SSS/O.SSS/O.USA 

0.735RVA . SSS.SS 

a.  I.  Cot.  ST4TSMS.  PrI:  3.30V,  SO/BOcy.  3  nh 

Hoc:  IS  4/S.tV  •  SOA  IKVA  . UT.Bf 

a.  B.  eoL  sT4TlaaS.  pm  IISI^ SO/SOey;  Sor 


3S  QO 

’  A-Tibs.'  'aTVDc'  's  'ca'  'i/som? 

3AOORPM  .  f  IS  66 

•••■  IlSVAC.  SOcy  Iph.  O  4SA 

ISOORPM  1/7SHP  .  . .  SI4.S0 

CPSSSSO,  IlSVAC.  SOcy  Iph.  3400 

RPM,  1  rCOHP  .  . . SIS.SB 

Mtr.  CTSSSI  a  Solcp  CTSSM.  IlSVAC 

SO/HOor.  .3ph.  I/40HP  (LNI . BBSS 

Silt*  ATMia  Mtr.  34VOC.  VcHP  11  A.  HOOO 

RPM  . .  ,  ,  ,  SIT.M 

licor,  ML4S30-4S.  aCVDC.  17A.  I/.3IIP  3000  RPM 
638.60 

!?;  •;  ofi?*.  •Intor  OMinratoro  K8-56 131/03. 

Mtr.  1 15V  dOev  I  ph  1/BOhp  1735  RPM: 

tor  16V  2nh  1725  RPM .  6t7.66 

6w»-6.«Mnr.  Input  ISVDC:  Output  450 

VDC  •  150MA  .  64.66 

6.  C.  6«n#r*tor  te6r-31863A.  Innut  12.6V  0.66 
A.  Output  5O0VDC  m  O  06SA.  Pnwvr  dfiv*  tp##*! 

3IOORPM.  Hand  dHva  50-70  RPM  .  614.66 

P6-102A  Dynamatpra;  Input  6«iaVT>C  •  31/IIA 
Ojitpiit  500V  •  0.I5A.  flitarad  w/rablv« .. 626.66 
PU-16/AP  Invartara.  Input  a6VT>r  60A:  Output 

MSy  400rv  6.5A  8000  RPM  750VA . 666  60 

PtI-T/AP  InyaHart,  Input  38Vr>C  160A:  Output 
115V  31  6A  400<^v  6000  RPM  a500VA  666  60 
Ptttt  Invartara.  input  26VDC  lOOA:  Output  11 5V 

400rv  I.53A  6000  RPM .  66666 

Ptl06  Invartara.  Input  I3.8VDC  366:  Output  1 15V 

4fH>rv  1.53A  6000  RPM . 666.66 

RI0146P  Invartar*.  Input  26VI>r:  Output  .500VA  « 
1I5V  400cy  Iph  A  250VA  •  aOV  400rT  Iph 
666  66 

O.C.  Amplidyna  8  AM  31NJ6A  . 636.66 

a. 6.  Ampliaima  8  AM  31NJI8A . 61666 


MOTOR  SPARES  FOR  SO  RADAR 

W»«t  ivM  PR.  V6HP.  tSOVDCArmatura.  llSVtK' 

Aalds  1735  RPM . . 617.60 

63  aaar  Mtr  Madal  66C44A6164S.  Gaar  Rad 

r70'30YT!R  250V  Armatura/ 1 1  SV  Ptalda  L4HP 

Gaar  spaad  65. S  Gaar  Ratio  6  tu  1 . 636-66 

03  Oaar  Mtr  Madal  36044481643.  Gaar  Rad 

ff7CW713CY5.  VaHP.  asOVDC.  Gaar  Spaad  146. 

Gaar  Rattmi  11.7  in  1 . 636-66 

03  Madal  60C40A036  HRP  Shunt  Wound.  3SOV 

Armatura  3<>V  Pialda.  3600RPM . 630  63 

Jay  3lae  Prama  146.  VaHP  230V  Armatura / ^V 
Pialda.  Shunt.  3450RP11 . 633.73 

rricss  tiffe/set  to  cbaiifs  without  natfes.  TtRMS: 
25%  with  ordor  batonca  COO.  rricas  fOB  Bottom. 
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Ham  Shack,  L.A .  428 

Hsrjo  Sales  Co .  442 

Hstry  &  YonRf .  428 

Horliek  Co.,  William  1 .  429 

Hoube  Suptily  Co .  411 


Instrument  Associates... 


J.  S.  H.  Sales  Co . 435 

Kollsraan  Instrument  Corp . 410 


L.  A.  Hsm  Sback .  428 

Lsneevin  Mfg.  Coip .  410 

Lapirow  Bros.  .  442 

Leetronie  Research  Laborsloriei . 414,  415 

Legri  S  Company .  432 

Lemar  Electronics  Ca . 441 

Liberty  Electronics  Inc .  420 

Line  Hardware  Co .  446 


Maritime  International  Co .  439 

Maritime  Switchboard  Co .  440 

Maxson  Corp.,  W.  L .  M2 

Me  Neal  Electric  k  Equipment  Co . 436 

Melpar,  Inc . 406 

Merrick  Klectrsoics .  430 

Michigan,  University  of .  402 

Microwave  Equipment  Supply  Co . 411,  44] 

Minneapalia  Haneywell  Regulator . 408 

Mogull  Co.,  Inc.,  Alexander .  434 

Monmouth  Radio  Laboratories .  436 

Motorola  Communications  k  Electronks,  Inc.  409 

National  Cash  Register  Co . 401,  411 

O’Dei  Electronics  Carp .  446 

Phillips  Petroleum  Co .  404 

Photocon  Sales  .  439 

Powell,  Harold  H .  440 

Precision  Electrical  Instrument  Corp . 440 

Premier  TV  Radio  Supply,  Div.  of  Con¬ 
tinental  Corp . 430 

Radcom  Engineering  Co .  442 

Radio  Corp.  of  America .  403 

Radio  Corp.  of  America,  RCA  International 

Div . 406 

Radio  Development  k  Sales  Co .  411 

Radio  k  Electronics  Surplus .  441 

Radio  Ham  Shack  Inc .  446 

Radio  Shack  Corp . 433 

Radio  Surplus  Corp .  419 

Railway  Communications  Inc .  434 

Relay  Sales .  439 

Reliance  Merchandising  Co .  421 

Rose  Products  Co . 440 

R  W  Electronics .  437 


Sandia  Corp.  .  407 

Servo  Tek  Products  Co.,  Inc . 416,  417 

Sperry  Products,  Inc .  408 

State  I.abs.  Inc .  446 

Stavid  Engineering  Inc..... .  409 


••TAB”  . 447,  448 

Telemarine  Communications  Co .  433 

Universal  General  Corp .  423 

V  &  H  Electronics  Industries  Inc . 437 

Wells  Sales  Inc . 437 

Weston  Laboratories  Inc .  424 

Wilcox  Electric  Co .  408 


SEARCHLIGHT  SECTION 


IN  STOCK 

FOR  IMMEDIATE  DELIVERY 

JAN-C-25 

CAPACITORS 

CP53— CP54— CP55 
CP61^P63— CP65 
CP67— CP69 

Every  "f"  Characteristic 
Item  Listed  In  Jan-C-25 
Also  Every  "f"  Characteristic 
Where  The  Size  Is  Smaller 
Than  "f" 

ALSO 

CP70  CAPACITORS 

"f"  Characteristic 
600  and  7000  Volts 
"B"  and  "f"  Terminals 

O’DEL  ELECTRONICS 
CORPORATION 

293  WEST  BROADWAY 
NEW  YORK  13,  N.  Y. 
WORTH  4-2176  WORTH  4-2177 


WHAT  IS 
YOUR 

PROBLEM? 

PERSONNEL? 


DYNAMOTORS 

rrom  our  iHvtntory.  New,  orioiMl  ceeloinen. 
■D-H;  DM-21;  DM-3Z:  OM-3i,  DV-22;  Pf-U 
etken.  Subttontiol  quantities.  Alee  Jelin 
Oster  Ce.  troctienol  korsepewer  motors. 

LINE  HARDWARE  CO. 

ISIS  N.  a«tk  St.  Phita.  31. 


Nation's  Largest 
WholesoU  Supplier 
Specializing  ONLY  in 
Buying  and  Selling 

ELECTRONIC  TUBES 

AND  CRYS1ALS 


OVER  4000  TYPES  AVAILABIE 
TOP  STANDARD  BRANDS 
IMMEDIATE  QUOTATIONS 


wmnpoft 

FREE 

WmCLY 

MARKET 
OWDf  ■ 


Niatc  liilis  Inc. 


37  EAST  2R  STREET,  NEW  YORK  16.  N.  Y. 

PHONI:  MURRAY  HILL  3-VS02 
WIRi:  STATI  LABS,  WUX,  N.  Y. 
TILITYRI:  N.  Y.  1-1S07  CABLI:  STATILABS 


Do  you  need  competent  men  for  your 
staff?  Do  you  need  men  to  fill  execu¬ 
tive,  soles  or  technical  positions? 


EMPLOYMENT? 


Are  you  one  of  the  readers  of  ELEC¬ 
TRONICS  seeking  employment  in  any 
of  the  above  capacities? 


OPPORTUNITY? 


Are  you  looking  for  or  offering  o  busi¬ 
ness  opportunity  of  special  interest  to 
men  in  the  electronics  industry? 


EQUIPMENT? 


Surplus  new  or  used?  Do  you  hove  any 
to  offer?  Or  do  you  wont  to  purchase 
some? 


The  solution  to  any  of  these  problems  can  logically  be 
found  first  among  the  other  readers  of  ELECTRONICS. 
You  can  get  their  attention — and  action — at  a  relatively 
low  cost  through  the  SEARCHLIGHT  SECTION  of 


ELECTRONICS 


330  West  42nd  Street 


New  York  36,  N.  Y 


PthntorY,  >953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


PRECISION  m 

RESISTORS 

0*af  2IA  MIIHoiTEi  Stock 

rrwWM 

Mo  Mfro  Ckoloo — Wo  Sklo  Trpoo  lo  St 


CONTACTOR 


*•  «•  S«»«llCtJAQ.  Hooot  k 

Door  Blootrto  looroor,  Trooo-  ^§i 

KArA.  ?o.,r.3r.,v^  m 

IMV.ltll p/MOV.  6o«lrol  lo^  ID 

Cjr.  C«as»«it  r»(«4  41  Kmp  fa«loM 

Op9m.  trCCIAL .  ...Utot 

OIL  CAPACITORS 

«RM  ta«li  Mfrf  Mf 

!•••««#«  1 
4  M.4R  44  oM  I 

IM  ««4c  .1  .7«  1 

l-l-»>4  o«t  t  00 

«  2.M  2 

2i  26  .t»  16  4.M  00 

SM««0«  _  14M«rvtf«  I 

1.1  _  off  26  lolf  A< 


8t’6M  UKFTIOO  100  II.M  I 

VIO  GB  »  ril4  100  7.26  , 

No.J  AI<UL0  6«04X  100  lO.M  [ 

nor  GBrnio  loo  i.oo 

66GT  GB  FT  406  600  IS.IO 

VA  BYLV.  4660  100  O.OB  ' 

11 MT  FT  114  160  O.M  i 

IIBT  FT  110  100  OoM 

666UTQ  H  606  6000  40.00  I 

V4X4  X400  too  10.00 

DX  BFROFAIOO  160  0.00 

Writ*  for  Comploi*  '  TBRIFTLITB"  Dot* 
Hoooiorpooko.  Bit  Utoo.  Uoito  for  Fooal  plooo  | 
•Ootior*  A  ooooooorioo.  Wo  Boy.  OoU  A  Owop. 

HIV  PHOTOBLASH  I 

KIT  r^TIS! 

looUOoo  V4X4  FUoh  L»«f  . 

|Uto4  100  Wott  BooooOi.  Flook 
Lootp  UolOor  A  O^BoOootot  A 
Ckblo.  116V/OOC>  Um  Fowor 
Tro^or»or  A  60  wott  Bo*  K 

Moltl  BootMO  Copooitof  Book. 

All  Rooiotoro.  Cooooiio**.  Roots- 
ftofi  A  Bookoto. 

OFtCIAL  .  614.00  _ 

LO-VOLT  PHOTOFLASH  KIT 

I.rladm  DLXK  PiMk  L...  R.l«l  aoo  W.ll 
Roc-  Flook  Lomp  Holdor  A  0*  RoOMter  A  CobU 
Powor  TroMfoTMW  A  CB  Ftoob  Copoottoro.  (1) 
200  MfO  Booh  W/0«tpot  of  100  Wott  Bo*.  All 
R**t*tor«.  Copoottoro.  RoctiOor*  A  HMktio.  620.00 
Sotra  FlMh  Lamp  M^4*r*  W'/O*  R*flMtor  4 
rorO  61.00s  W/Loaip  V4X4  or  dLX..  611.00 

PHOTOFLASH  CAPACITORS 

IMINFD  OOOWVBC  . . 61.00 

lOOMFB  4I0WVBC  .  . . .  1.00 

SOOMFO  40#WVDC  4.10 

IIMFD  IMVAC/liOOVOC  lotoroilttoat  .  l.M 
2tMFO  ISOVAC/lOOtVBC  latornittoot .  .  0.40 
lOmrO/OOOVAC.lOOOVDC  UtornMtoat.  .  .  A.OI 
liAirD'OOOVAC/SOOOVDC  latoraiituat..  .  7.40 

12MFB'1.2MVDC  2SW.0a« . 7.00 

27IIIFD,  1.2HVOC/2MV  In*.  6400.  Op*.  .  ..  0.00 

VARIAC 

MoOo  b*  Gpaprol  RoOln. 

Mo4ol  l60CU  RotcO  0-116 
Volt*  at  6  Aaipa.  Rppoa- 
ditioncd  T*st«d,  aa^  (iwaraa- 

tpcd  "TAB**  Op*«l*l  610.61 
Varlac  Br««R*t  6  Aaip.  40«i 
6  t*r  62.00 
«h**pt*t  Model  "r-  sou 
•hai  too  Watt  Ol.OOt  2  t*r  67. 


PULSI  TRANSFORMIRS 

FVLOB-RFMII  1000  Fata*  Far  Oa*.  0  Watt. 

TR1026  P/o  LC  l  Taat  Baalpwaat .  67.00 

7.1  RV  Fwita.  Prl  4  BY.  60>t000  ahm  isap^. 

Parmalloy  Cor*.  W  B«* . 614.00 

FwHa  BtoaiAlfiB  Baa.  0  wadg*-  Vida*  laiarstaf* 
111  ratio,  12  Mb  wade*  H  Md.  UiVlaa.  OB.  UM 
Bwiaa  BImRImo  Baa.  I  «ad^  lil:l  rati*  1  ah 

wadatUB  H  BU.  HiVtaa  . 61.01 

F«6*a  Btaafciwo  Baa.  Vtdaa  lataratat*  1  va<.«* 
1:1:1  rati*.  4.6  Mb  wawp*.  QB.  8*010.  HlVUa 

1.  Mwrn  Bmoi^  rw*  tlM* . .  11.00 

FULOI  ONABIHB  Xfair  Bayth*aa  UZltOlO. 

I  MU  2000  CY . 67.00 

UTAH  0140  P/O  CP-6A/AP016 . 60.00 

WrM*  tar  BataHa  aw  Btiitaa  ViMOa 


NEW  JM£ 

Mwlc  to  _***  ^ 

S  c® 

fib.  B.  .001  Ml.  iOa.  .000  Mf.  tlai 
fib.  C.  1  Baldar  Lmb  Tarwilwala  I 
Mfd.  BacR  ,  Mtd. 

600  wv  m 

.0001  .  00.10  01.. 

001 ...  .  .41  I  1> 

001 .  40  .001.  .  . 

.004 .  .11  004  ... 

006... _  .66  006... 

.000 .  .60  .01.. 


6i  23  .06  06 

6r  26  .00  .06 

TtOwvda  lOOOOwv 

4  1.10  o.t 

iOOwvBa  llOOOwa 

1  .00  Oi 

1MFD/S60V  AC/1000  WVt> 

1  far  61.001 10 

0MFD/110VAC/400VnC  61 
Quaatlty  U»«r*  A'rsi*  f« 


A  CW  Fwr  Xfiwr  ap  t*  Ifr  I 
i  ubaa  Hi  VMta  to  20  RV  I  BVIW. 
([w/iiaadriipUr  ckt.)  ALL  A  ■■ 

Tab**  PL  A  Pd  a*dM\^H..B^ 

SOO  VDr/276M*  Fall  War*. 

0  4V/10.6A.  S4V'0A.  1  6V/64  Hyparsi  C*ra.  Oil 

lmi.r.1  60.401  l**lor  ..  ..77- . 611.40 

IMV  far  CBT,  0.6V/.4A.  16V/1.76A  ('HM 
Kiaroa  Hvia*  4/HC4ia  R*p|MBl.  .  .  .  67.00 

1000VCT746MA.706VCT/OOMA.600VCT/66M  A. 
6X6V/6A.  0.1VCT/1A.  O.SVCT/.IA  COD  HVINO 
CA.N  BE  V8BD  IX  RATIKO  EATTHRoN. 

OOOVCT/IOOOIA.  6V/26A.  6V/|A.  46VyiA. 

lOV/lSA  WL8TERN  BLBCT .  66.4i 

OOOV/16MA,  lXa.6V/3A.  XCLBNT  lOOOV 

DULER  TWO  1X1  fIl.  WNDOO . 61.40 

OOOV/IOBA.  •  IV/IA.  1  6V/1A .  61.00 

040VCT/110MA,  A  660VCT/11MA.  1X6>/SA. 

6  IVf'lVl  A.  6  jvrr/ JA  .  64.00 

770VCT/06MA.  OVylA.  O.tV/l  6A..  61.00 

770y/1.6MA.  1.6V/lA  UVINR  HMBLD  lacladc* 

PlUrEH  PARTS  4MOP*  .  6S.0B 

7BBVCT/11BMA.  1.6VCT/10A.  B.lVf'T/lA. 

IV/IA  10V,6.26A . ,  60.M 

7MV/SIMA.  6V/I.6A.  01T/6.6A .  .  61.0B 

7BBVCT/lltMA.  3X0  IV/lA.  O.lV/lA 

Prw*  61.0BtTwof*r .  67.10 

OOBVCT/IOBMA.  6V/aA.  0  SV/l.lA. .  .  fl.OB 
07BV  lOOMA.  6V/6A.  11V/4A  HBLD.  64.40 
600VCT/00MA.  0.1V/4A  HOLD.  ..  .  61.M 

4B0VCT/t0MA.  0.1VCT/4A.  6VilA.  .  62.60 

410VCT/00MA.  OlV/l.OA  W/lNPUTB  6  13 

14  lltVnC  A  111  16UVAC  •  .  .  .  61.00 

OOBVCT/liBRIA,  6V/6A.  B  IV/iA  .  .  61.40 


RHEOSTATS 

. .  .  .62.201  6  tar  610.00 

. l.OBs  1  lar  0.00 

. l.OBs  1  tar  I.BB 

. 2.10s  6  tar  12.00 

...  2.40i  1  tar  7.0B 

.  .  2.20t  1  tar  6.00 

. .  . .  .  l.Oti  6  tar  0.00 
.  *a.  l.lOi  4  tar  0.00 


it  TEST  EQUIPMENT  A 
MODEL  103  AC  IM'  24  ranieo  VOM; 

B  IK*  10  rnos  to  3000V.  DB-5 
rnxH  to-  -OODR.  AC  currrflU  S  mtR 
to  HOU  M.\.  IX:  curmit  dmxA  to  1.2 
•tup.  ohm*  2  mgs  to  1  nM^gotim.  Std 
mfrr  ••TAB**  fiTD  fllRplay  moHeK 

SPECIAL  roHt  f’Rlrt .  $17.49 

MODEL  102  Rorket  multlmrtrr  fra- 
tiiraa:  Af*  A  IX’  10  mgs  lo  .3000V, 
XV  current  3  mgs  to  600  M.\.  DC 
ciirrmt  4  rags  to  1.2  amp.  ohms  2 
rngs  to  1.  megohm.  Compa^  accurate 
A  durable  ronstnirtlon.  Htd.  Mfgr. 
**TAB'*  <}TI>  display  Model. 

SPECIAL  I'oat  Raid . $13.99 

MODEL  106 Varuumtuhe  folt  meter, 
featuren  include:  AC  A  IX’  10 
langrs  to  lOOOV.  ohms  5  ranges  to 
IfMMi  megohms.  S  DR  ranges.  AC 
llange  freq.  response  23  to  100,000 
ryvies.  Designed  for  field  alignment 
<»f  TV  A  Ka<lio  Bets.  8td  mfgr. 
•*TAB'*  fiTIi  display  model. 

SPECIAL  Post  Paid . $33.49 

MODEL  106  VTVM  in  kit  form. 

SPECIAL  Piist  Pa!d . $22.99 

MODEL  HVP  30.000  volt  prnhe  for 
MtMiel  106.  Display  moflel  **TAB** 
CTD  SPECIAL  Post  Paid  $9.29 


IIBB  16#0B 

a*a.  Cacti  }6at 
MEGOHMO 
2.7  4 

2.71  4.21 

2.1  4.26 

2.t66  4.6 


FILTER  CHOKES 

Dukl  IB  HW60M*  C*d  6.9B 

16llr.  AC/DC  K*!*.  Ifor  .69 

l2Hr/BUM*/lKVm* .  2.26 

tOHr/7&m* . 1.26 

|0HWl24m*/UTC/C*d/ 

H'oid/lKVia*  .  1.66 

64Hy/l3lM*/r*d/H’8id  ..  2.16 

llHr/100M*/iKViM  ,  4.66 

30Hf/»»AM*  ar  16Hr/400M*/ 

llKViai  Kaajraa  .  . 

11  lllr  lAMp/llKViM/KV*^****. 
Dual  IHy.'lOOm*  UBN  ll.lts  1  f*r. 


1.  1.676 

1.1  1.66 

1.2  1.76 

1.26  1.6 

1.1  1.6 

1.16  2  ...  ...  ,  _ 

1.16  2.11  1.1  6.8  6.62  16 

1.4  2.2  1.671  6  B.6  II 

1.6  2.26  1.76  6.6  6.66 

1.67  2.6  1.6  6.6  6.1 

Any  Oita  ABav*.  Bach  70*:  Tan  tar  66.46 

Vocuum  PrBcUlon  HiVolt  R«oittort 

M»*ohM*  »  .12/ 26/ 4/. 76/ 6l/.t6,  1/1.6/2/3  3  75 

V»  -;A«*y  .E*  61{  .  T*a  for  67.60 

_ _ M  RELAY  SPECIAL 

OFOT  Miai  Sii*  116>sr 
SA  era  60ci  l  tar  62.76 
OFBT  Miai  Mao 

cJrE9^l  <'TR  61.S6t  1  tar  61.76 

1  OFBT  24VI>C/6A  (  TS  60«t 

gnflBm  A  ALLIIO  6  tar  66.00 

Ml|^^  JTr®  DtVACVliA 

^  CT?  6:*0*  **?  ,4*t^*61o!oi 

BFBT  a»ra  RKSOtO.  Ortal  H***.  10  30^  2  A 
rontarta.Nitro**n  Bid  61.46t  4  tar  66.BB 

BFNC  A  SFNO  (T*r*.  TaUpboa*  Typ*.  116\  AC 


METER  SPECIALS 

e-60VBC  Alraraft  Tap*  AN** 
Ill«i*irat*d  61.6li  1  tar  60. 

0-26MA  BC  Waatoa  60. 

0-60ABC  AN  *.  61.261  I  tar  1 
O-240ABC  AN  '6t.46iltaf  66. 
-  It  ♦  IVU  Waakaa  SOI  V 
Ltaal  ladwatar  .  610. 


BENCH  TOOLS 

Ftlar*  0*  Lana  Naa*  A  Sida  Callar*  . 

Filar*  0*  Bid*  i.'a*i*r*  .  . 

Ftlar*  l.iaaaM***  7*  Haary  Duly... 

AM  (S)  Pilar*  Llatad  Abor*  . 

BrIH  Oat  6  p««  1/14*  (•  t/4*  Rardaaad  A 
lamparad  T**l  8i«*l  PlaalU  Caa*  SBatlfa 
Oaraw  Brivar  Oat  4  pat.  Maaaaiiiad. 
H*MM*r  Pr^  Plaaii*  UapAa,  4  Blaadard. 

I  Raraaa  I  Btubby  RPRCIAl. . 

UtMHy  Oaraw  Brirar  Oat.  1  Oiaadard.  A 

3  Raraa*  latarabaaiaabla  Hlada*.  W/Wrap 

Araaad  Plaaile  Caa*.  RPBCIAL  . 

Oaraw  Brtvar  Oat  B  pa*  Plaatw  haadla. 
.1  Rtaadard.  1  Raaaas.  I  Btabby.  I  Piwk**.  .  . 

4  In  I  Icraw  Drirar  Rat.  bladaa  Ol  in  haadla 
Bttaat  Ocraw  Brirar  Rtaada/d  A  Racaa* 
OwlaA  Baturn  Kpiral  B*r*w  Driver  A  DriU. 
with  S  DriU  Hiia  A  I  Rd  Hlada.  OFBBIAL. . 


PARTS  CABINETS 


DYNAMOTORS  - 

INFT  6VBC.  autpnt 
tOOV/IOOma  or  1I/14V 
(lulpul  lOOV/KiMa  P' 

Maaat  A*  lUnatralad  0.66 

lapv  ,30VDC/1  4A  ant 

.>MV760Ma  1.06 

D164  lap!  13  4  itV  Outpt  136V/100« 

440V/300ma.  OFBCIAL  _ 

BAIA  tOV/IO  SA  ont  SOOVOC/lOOMa 
I.MVl>r/10Ma.  t4lvd*/IAMp 
Fg64  Plata  Rupp  Uaa*  DA2A  10CR622> 
Ft67  Plat*  Hupp  .  Laa*  Tuba*. . 


SoldBrIfif  Iron  Guns  11SVAC 

'*WBLLiR'*  100  Watt  A  Lit* 

P  oet  pa>d .  60.66 

'*UrBM**  360  Watt  A  Lit*  Peat  paid  16.00 

FaM«na  Maka  Fully  Ouaraataad 


_ <  VARIARLE 

CONDENSERS  ^ 

liy^  i?io 

TOMMf/Sk*  Uaa.  1.16 
CardwaU  Haal  tT/lt  mmI  600  V*tl  60* 

rARDWBLL  TK-600  t’O  66  t*  313  mmI  r»a 
h*  mad*  Rpiit  itator  BRAND  NEW  .  H.60 

Varnlar  BH«a  10  t*  tOttniwt.  aaah  .  .  |6a 
MIBaat  1  t*  16  ntnil,  Mtdtis*.  aaab  .,  I6a 
2  4  Matar  Bnttartty  Cnd*r  SOmmI  w/RF  Tank 
A  Cbak*  66*1  2  far  60a 


SPEED  DRILLS 
29  PIECE  SET 

Ctirana*  Vanadlun*  Opaad  0 

wacbisia**  •*  tool  makor*  drilta.  or  f< 
purpoa*  ua*  Rtaadard  fnlt  Uaatk  I 
to  1/2*  bv  44tba.  With  *aa*d  Hua* 
iad*i  l>*l)**r*d  Prapaid  ■  <  I 

12  Bla*«  seti  l/IO  ta  1/2  laaa  drOl  li 
l>*tiv*r*d  Prapatd  . i 


SELSYNS 


INFRARED  SNOOPERSCOPE 

tit  IN  DAnn  TUBE 

I  fnatr*CoBV*rt*r  Tub*  IliRaaaitivity  •impliRad 
dr*44a  1*  dia.  WillamH*  aaraaa— Raaolution  up 
ta  360  liaa/in.  CoMplata  data  A  tub*.  64.60: 

^  2  tar  66.46 

ONOOFEBOCOFC  FWB  OUFFLV 
ItOOVBC  S6MA.  Uaiat  Daublar  Crkt.  Trana- 
a  formar  Ractilar*.  R^keta  Raaiatora.  ('apari* 
tor*  aad  DiaaraM  116V/00*y  Op«r.  .  60.M 

ONE  YEAR  GTD  TV  PICTURE  TUBES 

10BP4  611.66 

I0HP4A 

13  laeb  GUm  17.61 

13la*kM*tal  31.H  I 

14  tack  Raataaguiar.  26.66  I  ■■ 

14  lark  Glaa*.  22.66  I  M 

14  lark  Matal  21.60  |  U 

17  Inab  Raataagalar  21.46  L  V 

ltUebRo*a4  27.60  W 

30  laah  Roetaagular  26  66 

21  Inab  Raataaguiar  10.60 

Your  old  p»et  tub*  i*  worth  Monay.  writ*  far 

trada-ia>aUaw*a*a  toward  RMA  **d*d  an<a 
datad  tuba*  wKk  on*  yaar  guaraata*  Bkip  yaur 
dafaativa  pictur*  tuba*  prapaid  only 
Whan  ordartng  M*tal  tub*,  dafaetiv*  Matal  tub* 


3J1H1  GE  Balayna  .  3  f*r  60.M 

321  PI  OK  Braed  Naw  ll6V/40Ovy  tm  6.78 

l'7ti4l  Byn*.  Tran*.  tt6/40ey  616.66t  3  for  76.BB 
C  7B.>4V  Byn*  Dtff.  ll6V/#Aey  12.66  3  for  26.60 

Ryn*.  Tran*.  0-06405  3  T/p*  M  3  far  10.00 
Rynr  Rapaatar  116/60«y  Tvp*  11~4  3  for  66.00 

Handii  Aatoayn*  .AY  I  A  AYi.  3  f*r  4.66 

Haadi*  AY30  Naw  Orig  Crtaa  12.60 

•4AA  KIT  AND  XFORMER 

3  Tuba*.  Rekla,  *fMr  114v  SOry*  Ispt.  outpt 
3  6**t.  lOA/Hvinaul  OFtCIAL  66.46 


TUBE  CLAMPS 

624R-6.  660B-10.  634B.  636-1.  610-16.  6349-16. 
634A-10..  I  far  62.00 

"tA*S"  TU*I  SPECIALS 

BBOKtN  HtVO  OB  CBACHtB  BASE 
BLtCTBICALLV  FgBFCCT  B  OTB. 
IBSGT.  4H4.  4K4GT  ORNTGl 

13RN7GT .  EaeR  OOg I  •  tar  61.00 

OBOOO.  0BQ4OT.  ISRG7.  16BG4  4IAG. 
aiaOA .  EaaR  76gt  1  far  12.00 


TELEVISION  ANTENNAS 

Canlcal  antanna.  Hurdy  prafab  anaat. 
Aaraatila  73.  144  ar  SOO  ah  m  M*t*h  0  *!*• 

Manu  A  100  ft  ml  ail  aoppar  tw:a«t,  «r*a* 
bar  and  bardwara  ...  60.60 

BaaBI*  Vo*  all  •bannal  antaana.  Mvy  dnty 
alwMtaaM  *4>Ba*rnaii*n  taalda  mowatlng 
rIaMp  A  100  It  *f  twinai  .  64.60 

WInOaw  Antanno  4  *iaM*nt  aaakat.  all 
ah*nn*l  ctardy  **naUw*tiaB.  Eaay  t*  M*unt  61.60 


OIOOE  PROBE  TUBE 


M-My  Buk  6«ara*lM 
(COTt  af  MFw.  Oalyl  li 
Mia.  Orkar  FOB  NVC; 
AM.  talir.  Charatt  A 
2S%  Oa*.  Taka*  6M 
via  R-Ci*.  aahr.  Priaa* 
taklatt  ta  Cka**a 


THAT'S 


THAT'S 
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That’s  A  B^Jy 


T/\BOGRAM 

I  '  WRITE  FOB  IT  I 


/(E  SIOtK  lABCE  VAKiETV  OF 
COMPONENTS  TELL  US  YOUR  NEEDS 
SELL  US  YOUR  TUBES  *  EQUIPMENT 


ty  for  SPEEDY  DELIVERY  E.t.rd  Tour  DO  A  C.nf 


Your  Pf 


Sol  plui  T  itf' 


SHARfENINQ  STONI 

IHmtrBMSABLB  tf  L«b 

£j!stir:  ti-sitKiss 

4Hai  Cm,  UMur»MM4  tmr 
K#dd*i  arls4lM  ^  CrratU* 
M* . 4tai  1  tor 


THAT'S 


BUY  I  0 

Dtyt.  2E  111  Uberty  StrMt,  New  York  C,  N.  Y.,  U^.A. 


i  ^ 

I-I  I 

£ '  2 

■tubes 

INDEX  TO  ADVERTISERS 


Acme  Electric  Corpora  I  Ion . 3S7 

Acme  Electronics,  Inc .  318 

Adnma  A  Westlake  Co .  lU 

Aeronantlral  Communications  Equip¬ 
ment,  Inc .  171 

A’O’A  DIv.  of  Elastic  Htop  Nut  Corpora¬ 
tion  of  America .  308 

Air  Marine  Motors,  Inc .  381 

Aircraft-Marine  Products,  Inc . 00,  61 

Aircraft  Radio  Corp .  StS 

AIrdcsIsn  Inc.  .  381 

AIrpax  Products  Companr .  316 

Aldcn  Products  Company . 30,  37 

Allen-Bradicr  Co . 318 

Allen  Co.,  Inc.,  E.  B .  400 

Allied  Indnntiica,  Inc .  308 

Alpha  Metals,  Inc . 374 

American  Chronoscope  Corp .  301 

American  Electrical  Heater  Company...  330 

American  Encaustic  Tlllno  Co . 330 

American  Oas  Furnace  Co .  888 

American  Lava  Corporation .  38 

American  Phenolic  Corporation . 104,  186 

American  Television  A  Radio  Co . 818 

American  Time  Products,  Inc .  180 

Ampex  Electric  Corp .  107 

Andersen  Laboratories  Inc .  303 

Andrew  Corporation  .  343 

Anti-Corrosive  Metal  Products  Co., 

Inc .  70 

Arkwrlpht  FInIshIno  Company .  333 

Arnold  Enqlnrerlno  Co .  183 

Art-Lloyd  Metal  Produets  Corp .  338 

Assembly  Products,  Inc .  878 

Astron  Corporation  .  333 

Auoat  Brothers,  Inc .  881 

Automatic  Electric  Mfo.  Co .  318 

Avery  Adhesive  Label  Corp .  334 

Aviation  Enolneerlnp  Corp .  188 


ilallantlne  Laboratories,  Inc .  343 

Barry  Corp.,  The .  IS 

Belden  Manufaeturlno  Company .  386 

Bell  Aircraft  Corp .  831,  338,  381 

Bell  Telephone  laboratories .  381 

Bendix  Aviation  Corporation 

Eclipse-Pioneer  DIv .  368 

Fries  Instrument  DIv .  381 

PacIHc  DIv . 364 

Bentley,  Harris  Manufacturlnp  Co .  377 

Berkeley  Hclentiflc,  Division  of  Beckman 

Instruments.  Inc . 318 

Bird  A  Co.,  Inc.,  Richard  H .  831 

Bird  Electronic  Corp .  383 

Birmingham  Hound  Reproducers  Ltd...  388 

Blrnbach  Radio  Co.,  Inc .  388 

BIrteher  Corporation .  383 

Bliley  Electric  Company .  303 

Bodnar  Industries,  Inc . 378 

Boonton  Radio  Corp .  186 

Borx  Corporation,  (ieorpe  W . 380 

Bowser,  Inc . 880 

Breexc  Corporations,  Inc .  178 

Brew  A  Co.,  Inc..  Richard  D .  383 

Brldpeport  Brass  Company .  188 

Brush  Electronics  Company .  304 

Bupxie  A  Company,  H.  II .  184 

Burpess  Battery  Co .  331 

Burnell  A  Company .  88 

Bnssmann  Mfp.  Co .  81 


Cambridpe  Thermionic  Corp .  88 

■tannon  Electric  Company .  308 

Carboloy  Dept.,  (ieneral  Electric  Co... 48,  47 

Carborundum  Company . 383 

Centralab,  A  DIv.  of  Olobe- 

L'nlon,  Inc . 11,  It,  18 

■Century  Oeophysical  Corporation . 348 

Century  Metalcraft  Corp.,  Electronle 
IMv . 388 


Chase  Brass  A  Copper  Co .  378 

Chatham  Electronics  Corp . 84,  86 

C  hooter  Cable  Corp .  188 

Chleapo  Telephone  Supply  Corp . 88,  08 

Chlcapo  Transformer,  DIv.  of  Essex 

Wire  Corp .  SOI 

Cinch  Manufactnrinp  Corp . 161 

Cinema  Enpineerinp  Company .  887 

Clare  A  Co.,  C.  P .  38 

Clary  Multiplier  Corp . 384 

Cleveland  Container  Co .  187 

Cohn  Mfp.  Co.,  Inc.  SIpmund .  Sit 

Coll  WIndInp  Equipment  Co .  386 

Collectron  Corporation .  387 

Collins  Radio  Company .  60 

Cnmputlnp  Devices  of  Canaila,  Ltd .  tit 


Condenser  Products  Company,  DIv.  of 

New  Haven  Clock  A  Watch  Co . tt8 

Consolidated  Enpineerinp  Corp .  76 

Can-M>lldated  Vacuum  Corp .  188 

Cornell-Dublller  Electric  Corp .  188 

Cornell  Electronics  Corp .  388 

Cornish  Wire  Co..  Inc .  383 

Coto-Coll  Company  .  336 

Cramer  Co.,  Inc.,  R.  W .  181 

Crescent  Company,  Inc . 308 

Cross  Co.,  H .  388 


Dupe  Electric  Co..  Inc .  300 

Dano  Electric  Co . 386 

Daven  Co.,  The . Third  Cover 

Dee  Electric  Co .  400 

Dedur  Amsco  Corp . 384,  306 

Deltron  Inc .  386 

DeLuxe  Coils  Inc .  90 

Detectron  Co . 881 

DIallpht  Corporation . 308 

Diamond  Manufacturlnp  Corp . 380 

Dow  Cornlnp  Corporation .  37 

Driver-Harris  Company  .  17t 

Durant  Mfp.  Company .  Stl 

DX  Radio  Products  Co .  tlO 


Eastern  Air  Devices.  Inc .  338 

Edison  Incorporated,  Thomas  A .  378 

Elsler  Enpineerinp  Co.,  Ine . 310,  400 

Eltel-.McCullonph,  Inc . 7t,  381 

Electran  Mfp.  Co .  808 

Electric  Repulator  Corp .  188 

Electrical  Industries  Division  Amperex 

Electronic  Corp .  388 

Electro  Motive  Mfp.  Co.,  Ine .  66 

Electro-Tech  Equipment  Co .  881 

Electro-Technical  Products,  DIv.  of  Bun 

t'hemlcal  Corp .  348 

Enpineerinp  Co .  S71 

Enpineerinp  Research  Associates 

Inc . 318,  873 

Erie  Resistor  Cf>rporation .  38 

Eureka  Television  A  Tube  Corp .  318 

Eveready  Plallnp  Co .  400 


Fairchild  Camera  A  Instrument  Corp..  388 

Ferranti  Electric,  Inc .  314 

Flltrnn  Co.,  Ine. .  37 

Finn  A  Company,  Inc.,  T.  R .  383 

Fluke  Enpineerinp  Company,  John . 383 

Ford  Instrument  Company .  63 

F'rced  Transformer  Co..  Ine . 308 

Frequency  Standards  .  376 

F'urst  Electronics  .  883 


0.  W.  Associates .  388 

tiair  Company,  Ine.,  Robert .  387 

ttamewell  Company . 374 

tieneral  Ceramic  A  Hteatito  Corp .  87 


Vacuum  Tube  Electrometer 
has  many  uses 

I 

!  Here  i8  an  exceMionally  versatile  dc 
voltmeter,  and  a  tew  of  its  many  uses. 
The  Keithley  Instruments  Model  200 
Electrometer  has  an  input  resistance  of 
over  10<*  ohms  shunted  by  6  mmf;  2  and 
20  volt  scales,  with  input  currents  of 
5  X  10->*  and  5  x  10'>*  ampere  respec- 
1  tively.  Accural  is  within  2  %  full  scale, 
I  or  within  •i  the  reading  at  low 
values. 


eonNTiAU  oviR  ao 
veiTS— Model  2002 
I  Voltage  Divider 

I  has  100:  1  ratio. 

I  clips  over  guard 

I  ring  of  HI  termi¬ 

nal.  Thus,  dc  cir¬ 
cuit  potentials  up 
to  500  volts,  such 
as  the  open  circuit 
voltage  of  this  high 
impedance  source, 
are  read  directly. 


RISISTAMCIt  UR  TO 
10**  OHSW  are  easily 
measured  with 
Wheatstone 
Bridge  circuit  dia- 
gramed,  or  by 
measuring  current 
resulting  from 
known  applied 
voltage.  Typical 
uses  included 
standardising  re¬ 
sistors,  measuring 
insulation  samples. 


tXCIRTIONAUT  TART 

WAT  to  check  ca¬ 
pacitor  leakage — 
by  direct  measure¬ 
ment  of  voltage 
decay.  Also  easily 
measured:  piezo¬ 
electric  potentials, 
vacuum  tube  elec¬ 
trode  potentials, 
electrostatic  fields. 


CURRfNTS  At  LOW  At 

10***  ampere  are 
measured  directly 
with  Model  2001 
Electrometer 
shunts.  Available 
with  resistances 
from  1.0  X  10*  up 
to  1.0  X  10**  ohms. 
Typical  uses:  pho¬ 
tocell  currents 
(shown),  ion 
chambers,  capiKi- 
tor  and  insulation 
leakages. 


Mr*  »mm 
Kam  mcMThMM 

mm  mcMTMM 


■a 

•NIN 


KEITHLEY  INSTRUMENTS 

3868  Carnegi*  Avenue 
Cleveland  15«  Ohio 
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ZINC  ALLOY 

FASTENIHGS 


(irnrrul  Klprtrie  Company 

ApparatUk  I>rpl . 

Klrrtronic*  Drpt . 

Tube  Dept . 

Ueneral  Indui>lrie»  Co . 

General  Badio  Company . 

GlannInI  A  Co.,  Inc.,  U.  M . 

Grant  Tulley  *  Hardware  Co, 

Grayhill  . 

Green  In»trument  Co.,  Ine.... 
Grlea  Keproducer  Corp . 


Ilammarlund  ManiifaclurlnK  Co.,  Inc. 

Hardwick,  Hlndle,  Inc . 

Haydon  Co.,  A.  W . 

Haydon  ManiifarturlnK  Co..  Inc . 

Heath  Company . . 

Holland  Kekearrh  Corporation . 

Heldor  .Manofarturina  Company . 

Hellpot  Corporation,  The . I‘ 

Hermaiieal  Co,,  Inc . 

Hermr>i  PlakticK,  Inc . 

Hermetic  8eal  I’roducts  Co . 

Hewlett-Packard  Company  . 

Hi-f|  Div.  of  .4erovox  Ci>rporallon. . . . 

Hinde  A  Oancli  . 

Hiiahe*  KcHearch  A  Itevriopment 

I.nboratorlen  . i 

Hycor  Company,  Inc . 


GRC  WING  NUTS 
Exclutive,  fin9cr-9rip  detisn;  cosy 
to  aitemble,  disassemble;  bri9htly 
finished;  clean  threads 


GRC  CAP  NUTS  ^ 

Die  cost,  not  turned!  Free  of  tool 
marks  and  cut-off  burrs;  class  2 
threads  tapped  square  with  face  of  nut. 


GRC  WING  SCREWS 
A  steel  Krew  combined  with  GRC's 
otlroctive  finger-grip -winq-nut. 


GRC  SMALL  TUBULAR  RIVETS 

Die  cost,  not  headed!  Closer  tolerances,  more 
uniform  heads  for  greater  riveting  efficiency. 
Dia.  up  to  9/64";  lengths  to  5/16". 


Cries  die  cast  tine  alloy  fastenings  ore  durable, 
rustproof  .  .  .  economical,  too!  All  Cries  fasten¬ 
ings  may  be  used  without  protective  finishes  in 
most  applications.  Furnished  in  all  commercial 
finishes  when  desired.  Prompt  delivery  on  stondord 
sites — specials  to  order. 

#RITt  TODAY  FOR  SAMPLES  AND  PRICES 


•  RUSTPROOF 

•  DEPENDABLE 

•  DURABLE 


Indiana  Steel  Prodiietn  Co .  177 

Induntrlal  Condenser  Corp .  <48 

Industrial  Control  Company .  SM 

Industrial  Hardware  Mfg.  Co.,  Ine .  847 

Industrial  Timer  Corporation .  170 

Institute  of  Radio  Engineers .  887 

Instrument  Corp.  of  Ameriru .  847 

Instrument  Kleetronicn  Corp . 848 

Instrument  Resistors  Co . 888 

Insulation  ti  Wires  Ine .  lOS 

Insulation  Manufarturers  Corp .  <58 

International  Instruments,  Inr .  St8 

International  Reetlfler  Corp .  107 

International  Reslstanre  Company ...  .40,  41 

Ippollto  A  Co.,  Inc.,  James .  369 

Irvington  Varnish  A  Insulator  Co .  79 

I-T-K  Resistor  Division  of  the  I-T-E 
Circuit  Breaker  Co.  . .  84 


Jelllff  Manufacturing  Corp.,  O.  O . 

Jerrold  Klectronles  Corp . 

Johnson  Company,  E.  F . 

Jones  DIv.,  Howard  B.  Cinch  Mfg.  Co. 
Jones  Electronics  Company,  M.  C . 


Kahle  Engineering  Compnn.r . 

Kalbfell  Laboratories,  Inc . 

Karp  Metal  Products  Co.,  Inc . 

Kartron . 

Kelthley  Instruments . 

Kellogg  Company,  M.  W . 

Kenyon  Transformer  Co.,  Inr . 

Kepco  I.aboratorles,  Inc . 

Kester  Solder  Company . 

Keystone  Products  Company . 

Kinney  Manufacturing  Co . 

Kirk  A  Blum  Mfg.  Co . 

Klein  A  Sons.  Mathias . 

Knights  Company,  Jnmoa . 

Kollsma'i  Instrument  Corporation 
Krengel  Manufacturing  Co.,  Inr. 
Krohn-HIte  Instrument  Company 


Precision  Resistors 


The  New  Series  "H"  Hycor  Precision  wire-wound  resistors  hive  been  developed 
to  meet  the  increasingly  stringent  requirements  of  the  electronics  industry. 

The  resistors  are  permanently  sealed  in  a  high  stability  plastic  compound  which 
virtually  Immuniies  them  against  the  effects  of  HIGH  HUMIDITY,  MECHANICAL 
SHOCK  and  AMBIENT  TEMPERATURES  UP  TO  135*  C.  They  will  conform  to  JAN 
R-93  or  MIL  R93A  specifications.  Hycor  Series  "H"  Precision  fire-wound  resistors 
have  a  temperature  coefficient  of  25  parts  per  million  per^  degree  C.  and  are 
available  in  resistances  from  0.1  ohm  to  6  megohms. 


sunset  3-3860 


Manufacturer!  of  Precisioti  Rctitlori,  Toroid  Inductors  and  Electric  Wni-r  Filters 
nERRESENTATIVES:  ,  ,  „ 

Jtch  Baeba,  3707  W.  Lake  Street,  Chicaio,  Hllnolt  For  further  information 

Georea  E.  Harris  B  Co.,  Box  3005,  Municipal  Airport,  Wichita,  Kansas  A  contact  your  nearest 

MervTn  E.  Nulsen,  5376  E.  Washington  St.,  Indianapolis  19,  Indiana  V  Hycor  representative  or 

Burlingame  Associates,  103  Lafayette  Street,  New  York  City  write  for  Bulletin  H 


iJtboratorlcB  R.  Derveaux . 

Laborntory  for  Electronics,  Ine... 
I..ambda  Electronics  Corporation 
Ijimpkin  IjiboratorIcB,  Inc . 
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I^ndlK  A  Oyr,  Inc . 

I^pp  Iniiulittor  Companjr,  Inc. 

I.cach  Kclny  Co . 

I.>clnnd  Inc.,  CJ.  H . 

Lcnknrt  Electric  Sale*  Co . 

Lcwlii  t  Kaufman,  Inc . 

*'lnd*rrn  d  AaKoclatcs,  Erik  A. 

I.ltinn  Industries  . 

I.undey  Associates  . 


Muclilett  I.aboratories,  Inc . 

.Maanecord  Inc . 

.Mallory  A  Co..  Inc.,  I*.  R . »6. 

Marconi  Instrument,  Ltd . 

Markem  Machine  Company . 

Maryland  Electronic  .Mf*.  Corp . 

Mctiraw-Hlll  Book  Co . 

.Mol.anahlln.  J.  L.  .\ . 

Mepco,  Inc . 

-Metal  Textile  Corp . 

.Metals  d  Controls  Corp.,  lieneral  Plate 

niv . 

Mrthode  Manufacturlnd  Corp . 

Metron  Instrument  Company  . 

Meycrcord  Co . 

Mica  Insulator  Company  . 

-Mlcamold  Radio  Corp . 

.Micro,  A  INvislon  of  .Minneapolis- 

Honeywell  Reaulator  Co . 

-Mlcrodut  Division  Felts  Corp . 

-Midland  .Manufactorlna  Co.,  Inc . 

-Miles  Reproducer  Co . 

Milford  Rivet  d  .Machine  Co . 

-Mlllen  Mfc.  Co..  Inc.,  James . 

Milo  Radio  d  Electronlcn  Corp . 

Minneapolis-Honey  well  ReKUlator  Co., 

Industrial  DIv . 

Mltrhell-Rand  Insulation  Co.,  Inc . 

-Moloney  Electric  Company . 

Monowatt  Itept.,  (ieneral  Electric  Co. 

Moseley,  Francis  L . 

Muirhead  d  Co.,  Ltd . 

Multlcore  Hales  Corp.,  Mulllcore 

Solders,  Ltd . 

-M-W  Laboratories,  Inc . 

.Mycalex  Corporation  of  America . 


Most  Complete  Line  of  Sheets,  Rods,  Tape, 
Tubing,  Bars,  Cylinders,  Fabricated  Parts 

Profit  from  our  broad  experience  and  completely  modern  special¬ 
ized  facilities  for  rapid,  low-cost  production  of  these  fluorocarbon 
"wonder”  plastics. 

The  finest  dielectrics,  especially  for  high  frequency,  high  tem¬ 
perature  service.  Won’t  carbonize  under  arcing.  Won’t  DC  plate. 
Zero  water  absorption  by  ASTM  test.  Unaffected  by  extreme 
humidity.  Chemically  inert,  non-gassing,  immune  to  corrosive 
atmospheres,  fungus,  oil,  solvents.  Non-flammable,  tough,  resili¬ 
ent,  withstand  and  absorb  mechanical  shock  and  vibration. 

Whatever  your  requirements,  whether  for  stock  or  for  custom 
machined  or  molded  parts,  your  inquiry  will  receive  prompt 
attention.  Write  for  Bulletins  No.  300  and  500. 

*di$Pont't  IradtmMrk  /or  iTrodtmork 

iti  irlro/iimrottbylttte  mm.  AL  W,  Ktllott  Co. 


National  Company,  Ine . 

National  Rravarvh  Corp . 

National  Vulranlxrd  Fibre  Co . 

Natvar  Corporation  . 

Neo-Hil  Corp . 

New  Hampshire  Ball  Bearlnps,  Ine, 

New  Hermes,  Inc . 

New  Rorhelle  Tool  Corp . 

New  York  Transformer  Co.,  Inc.... 

Norden  Instruments,  Inc . 

North  .American  Aviation,  Ine . 

Northeastern  EnKlneerlnc,  Inc . 

Nothelfer  Winding  Laboratories... 


Ohmlte  Mfc.  Co . St 

Olympic  .Metal  Products  Co.,  Inc. 

Onan  A  Sons  Inc.,  D.  AV . 

O'Nell-IrwIn  .Manufactiirlna  Co... 

Opad-Oreen  Company  . 

Owen  I.aboratorles  . 


FLUOROCARBON 
PROOUCTS  DIVISION 
CAMDEN  1,  NEW  JERSEY 


Panoramic  Radio  I'roducts,  Inc . 

Par-Metal  Products  Corp . 

Paramount  Paper  Tube  Co . 

Patton-Mactiuyer  Company  . 

Penta  laiboratorles,  Inc . 

Permsa  Corp . 

Peschel  Electronics,  Inc . S63 

Phalo  Plasties  Corporation  . 

Phaostron  Company  . 

Phelps  Dodye  Copper  Products  Corp. 

Inca  Manufacturlnc  Division . IM 

Philamon  Laboratories,  Ine . 


ELECTION  ICS  — fdbfuorr,  »953 


Wont  mors  infernwtion?  Um  post  cord  on  loti  page. 
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-IPffilEQJMIKIDN- 

SERIES  ES-SOOA 

High  Sensitivity— Wide  Range 

5 "  OSCILLOSCOPE 

with  PUSH-PULL 
VERTICAL  and  HORIZONTAL 
AMPLIFIERS 

20  MV  per  inch  “V”  Sensitivity 
150  MV  per  inch  “H”  Sensitivity 


IMPORTANT  FEATURES 


it  Nttk  MiMNIvltv,  IitMOtf  llMigt,  Patk-fiill,  Vtltan 
■liilatak  Vtrtical  Aaipinitr  -  10  cycitt  to  1  MC 
retpoAM.  Input  2  ma|t.  22  minfd. 
it  FrHMMy  CMapoMsUd  "V”  Inpat  Step  AttMMtir. 
it  Vwtical  PkpM-IItvtrtiiit  Switek. 
it  EitanM  Magp,  Nigk  tamithrlty,  PudhPill  Nprl- 
mital  AapIMpr  -  10  cycitt  to  1  MC  rttpontt  at 
full  gain.  Input  Vt  mag.  and  20  mmfd. 
it  Llnaar  Mam-Vikratar  gwaap  drealt  -  10  cyclat  to 
30  KC  plus  lina  and  aitarnal  twaap. 
it  44Vay  tyaek.  Utaetlan  -  Intarnal  Poaltlva,  Intarnal 
Nagativa,  Extarnal  and  Lina. 
it  "r*  Alla  Madalatlan  tarmlnal  for  blanking,  ate. 
it  latanial,  Phaaakla,  AO  cyala  taam  ■laakhig. 
it  twaap  Pkaalag  Caatral.  WIda-angla  bridga  circuit. 
it  OIraet  N  and  V  PMa  Caanactlanai  all  4  plataa. 
it  Aadia  Manltarlat  Pbaaa  Jacka. 
it  Migk  lalaaalty  CR  Pattaraa  tkrougb  uaa  of  adaquata 
high  voltaga  power  aupply  with  2X2  ractiflar.  « 
it  Taka  Caaiptawaiit  aad  CIrcalt  -  6C4  “V"  cathode 
follower.  6CB6  "V"  ampllfiar.  6C4  "V”  phaae  In¬ 
verter.  ^ah-Pull  6AU6'a  “V"  CR  driver.  7N7  "H” 
amplifier  and  phaae  Inverter.  Puah-Pull  tAUt'a  “H' 
CR  driver.  7N7  awaap  oaclllator.  5Y3  and  2X2  rac 
tiftera.  VR-150  voltage  regulator.  5CPI/A  CR  Tuba. 
it  1  Faer-Way  Lab.  Typo  lapat  Tarmlaala  -  Taka 
banana  pluga,  phone  tipa,  bare  wire  or  tpada  luga. 
it  Light  thIoM  and  Maak  removable  and  rotatable. 
it  Eatra  Neavy-Daty  Ceaatractlaa  and  componanta  to 
aaaure  "Preclalon"  performance. 
it  Heavy  Raago,  AnedUad,  Na-tlara,  Atawinani  Paaal. 
it  Felly  LIcanaed  under  W.E.  Co.  patenta. 


In  lourrad,  black  rlpplf,  baary  fiuca  ataal 
caM.  Slaa  a^'  a  UH'*  I  la”.  Complata  with 
llaM  ahUld.  eallbratlni  maaa_  and  InatracUon 

manual . NET  MICE  $1M.M 


See  etUe  '•PRECISION"  r  o«.ii« 

•n  diaplay  and  avoitabla  ol  laodinp  radio  aquip 
diuribwlori. 


Precision  Apparatus  Co.,  Inc. 

92  27  HORACE  HARDING  BIVD 
•  ILMMUHSI  10  N  r 


Want  mere  Information?  Uao  peat  card  on  loot  page. 
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Phillips  *  Hiss  Co.,  Ine .  S47 

PIx  Mnnufartorlnp  Co.,  Ine . tSl 

Plastic  Capacitors,  Inc .  tO 

Polarad  Electronics  Corporation . ttP 

Popper  ti  Hons,  Inc .  127 

Potter  Instroment  Company,  Inc .  244 

Precision  Apparatns  Co.,  Inc . 452 

Precision  Paper  Tube  Co .  SIP 

Presto  Recordlnp  Corporation .  PI 

Prooresslve  Manufartnrlnp  Company...  144 
Pyroferric  Co.,  Inc . 118 


Teletronics  Imbomtory,  Ine . M*.  4PP 

Telewave  Imboratorleo,  Ine . tl4 

Tenney  Bnalneering,  Incorporated . 171 

Thomas  it  Skinner  Steel  Prodnots  Co.,,  UP 

Thomas  A  Sons,  William . ttt 

Tinker  A  Rnsor . 

Tlnnermnn  Products,  Ine .  45 

Tobe  Deotsebmann  Corporation . IPP,  1P7 

Trad  Television  Corp . til 

Transicoll  Corporation  . 118 

Transistor  Products,  Inr . US 

Tmnsradlo,  Eld . Ul 

Transvlslon,  Inc .  115 


tluallty  Produrts  Co . 400 


Radio  Cores,  lur .  17P 

Radio  Corporation  of  America . 247,  U7, 

Back  Cover 

Radio  Materials  Corporation  . 2P7 

Radio  Receptor  Company,  Inc .  06 

Railway  Express  Asency,  Air  Express 

DIv . 241 

Rawson  Electrical  Instrument  Co . ISP 

Raytheon  Manufacturing  Company.. 11,  267 

R-B-M  Division,  Essex  Wire  Corp . 172 

Regency  .  12P 

Remler  Company,  Ltd .  U2 

Reon  Resistor  Corporation . .  S5S 

Resistance  Products  Co .  2U 

Rex  Corporation  .  SPO 

Rex  Rheostat  Co .  400 

Reynolds  Metals  Company .  217 

Roanwell  Corporation .  85S 

Robinson  Aviation,  Inc .  262 

Robinson  Inc.,  Edward  E .  143 

Hollin  Company,  The .  268 

Royal  .Metal  .Mfg.  Co .  120 

I  Rnnxel  Cord  A  Wire  Co .  S47 

Rutherford  Electronics  Co .  S4P 

SangMmo  Electric  Company .  162 

Sarkes  Tarslan,  Inc..  Rcctlflcr  DIv . 2IP 

Schmidt,  Inc.,  Ueo.  T . 176 

ScientlHc  Electric  DIv.  of  *‘S” 

Corrugated  Quenched  tiap  Co .  877 

Scintilla  Magneto  DIv.,  Uendix  Aviation 

!  Corporation  .  02 

Senltron  Company  . 211 

I  Secon  Metals  Corporation .  S84 

Servo  Corporation  of  .America .  171 

Servotrol  Company  .  340 

.Sessions  Clock  Co..  Tynl  Switch  DIv....  226 

Shakeproof,  Inc . 245 

Shallc  rose  Manufacturing  Co .  296 

sigma  Instrument  Inr .  284 

Signal  Engineering  A  Mfg.  Co .  375 

.Simpson  Electric  Company . I8P,  103 

Sorensen  A  Company,  Inr .  19 

Southco  DIv.,  Smith  Chester  Corp .  174 

Southern  Industries  of  Maryland  Inc...  367 

Specially  Battery  Company .  340 

Spenrer-Kennedy  I jiboratories.  liic....  327 

Sprague  Electric  Company .  9 

Stackpole  Carbon  Co .  25 

Standard  Electric  Time  Co .  34 

Standard  Pleso  Co .  3.50 

Standard  Telephones  A  Cables  l.td....  324 

Star  Porcelain  Company .  319 

I  State  laths,  Inr .  316 

Sterling  Transformer  Corp  .  3.39 

Stevens-.krnold  Inrorpornted  .  341 

Steward  Maniifnrtnrlng  Co.,  I>.  M .  106 

Stoddart  Aircraft  Radio  Co .  334 

I  Stone  Paper  Tube  Company,  In  ....28,  20 
Slupakoir  Ceramic  A  Maniifactnr^iig  Co.  83 

Superior  Electric  Co .  273 

Superior  Tube  Co .  102 

:  Suprenant  .Mfg.  Co .  272 

I  Sylvania  Electric  Products,  Inr . 7.  281 

1 

Technology  Instrument  Corp . 300,  111 

Tektronix,  Ine .  262 

Teleehrome  Incorporated  . 123 


Teleehroa  Dept.  Oeneral  Electric  Co...,  201 


I'rinite  Co.,  The .  U 

I'lanet  Company,  George . 165 

Cnited-Carr  Fastener  Corp .  40 

Cnited  Catalog  Publishers  Ine . Ul 

Cnited  Manufacturing  A  Servlee  Com¬ 
pany  .  126 

Cnited  States  Gasket  Company . 451 

Cnited  States  Radium  Corp . 2n 

Cnited  Transformer  Co . Second  Cover 

Cniversal  Winding  Company .  1 


Veeder-Root,  Inc .  58 

VIekers  Electric  Division . 276 

VIctoreen  Instrument  Co .  104 

Victory  Engineering  Corp . U2 

Vulcan  Electric  Company .  140 


Waldes  Kohinoor,  Inc .  15 

Ward  Leonard  Electric  Co . 62,  63 

Warren  Wire  Company . U7 

Waterman  Products  Co.,  Inc .  Ul 

Waveforms,  Inc .  Ul 

Weekesser  Company  . UO 

Western  Gold  A  Platinum  Works . 177 

Westlnghonse  Electric  Corp.... 57,  162,  265 

227,  U4 

Weston  Electrical  Instrument  Corp....  271 

Wheeler  Insulated  Wire  Co.,  lac .  160 

White  Dental  Mfg.  Co.,  S.  8.,.U4,  165,  Ul 

Whitehead  Stamping  Company . MS 

Whitney  Blake  Co . 166 

Wllkor  DIv.,  Aerovox  Corporation . 214 

Williams  A  Co.,  C.  K . US 

Wilton  Tool  A  Mfg.  Co .  141 

Winchester  Electronics,  Inc . 256 


Vonkers  Industries,  Inc .  U7 


7.ophar  Mills,  Inr .  333 


I'ROFK.SSIONAI.  SKRVICES . 399 


SEARCHLIGHT  SECTION 
(Classified  Advertising) 

H.  E.  HILTY,  Mgr. 

SEARCHLIGHT  ADVERTISERS  INDEX 

444,  445 


Thii  Index  It  subllthsd  at  a  tssvsnlsnss  ts  ths 
rtsdtrt.  Every  care  It  taken  ts  stake  It  aeesrate,  but 
ELECTRONICS  attaaiet  ns  rtsssntiblllty  far  srrsrt 
ar  ealttisnt. 
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ybAVEN  not  only  supplies  switches  from  its  hun« 
^eds  of  standard  units,  but  can  also  effect  quick 
Changes  from  standard  units  to  special  switches  by 
using  components  at  hand. 

As  a  result,  you  are  able  to  select,  from  thousands 
of  variations,  the  right  switch  for  your  particular 
requirements. 

And  .  .  .  here's  a  new  switch  for  problems  that 
defy  solution  with  standard  components.  If  your 
prototype  is  thot  of  an  unusual  piece  of  equipment 
and  requires  a  switch  not  yet  developed,  DAVEN 
will  engineer  it  for  you. 

This  is  a  service  which  DAVEN  is  singularly  well 
qualified  to  perform  by  reason  of  its  skilled  engi¬ 
neering  staff  and  exceptional  facilities.  For  more 
than  a  generation,  DAVEN  has  built  up  a  Develop¬ 
ment  Department  that  is  second  to  none  in  solving 
difficult  switch  problems. 

Furthermore,  because  only  DAVEN  has  the 
patented  "knee-action”  rotor,  units  can  be  pro¬ 
duced  with  a  greater  number  of  switch  positions 
and  poles  in  a  smaller  space  than  was  ever  possible 
before. 


Why  not  caff  on  DAViN  today  to  ossist  with 
your  development  project,  especially  if  you  need 
switches  that  must  render  maximum  performance  in 
minimum  space. 


I 


191  CENTRAL  AVENUE 
NEWARK  4,  NEW  JERSEY 


Write  for  your  copy  of  DAVEN's 
new,  28-page  brochure  on  SWITCHES. 


Ordinary  faceplat* 
thews  room  rofloctions 


Frosted  fcKoploto 
suppresses  room  reflections 


RCA-31AP4 

Metal-Shell 
Kinescope 
( Magnetic  Focus ) 


RCA-21IMP4 

Metal-Shell 
Kinescope 
( Low-voltage, 
Electrrstatic 
Focus) 


